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THE LE.E. AND THE NEW ARTICLES. 


On Thursday last week, at an extraordinary general meeting 
of the Institution, the new and revised Articles of Associa- 


tion were adopted with almost unanimous consent: . the 


basis is broadened, the subscriptions are raised, and the other 
amendments to which we have already referred have been 
approved—subject only to the formality of a confirmatory 
resolution at a meeting to be held on May 30th. The new 
Articles will come into force on July 1st, with the exception 
of those relating to fees and subscriptions, which do not take 
effect until the end of 1912. The fact that the Committees of 
the Local Sections have expressed their approval of the Articles 
in their amended form augurs favourably for their satisfac- 
tory. working. The upheaval which took place in November 


last has not only proved highly beneficial in the result to 


the Institution, in more ways than one, but also should serve 
as a very useful indication to the Council that no harm will 
be done in the future conduct of the affaivs of the Institu- 
tion by taking the general body of the members more fully 
into its confidence and consulting their views when occasion 
arises—in fact, by keeping as closely as possible in touch 
with the members as a whole. It cannot be denied, we 
believe, that the revised Articles are much better than the 
original proposals, and this result has been achiéved simply 
by direct contact with the Local Sections and the members 
generaliy. 

It is true that some of the provisions are still viewed with 
distaste by certain members, but it is impossible to please 
everybody, no matter how much and how often the clauses 
are altered, and it is to be hoped that the objectors, having 
regard to the strong body of support accorded to the new 
code, will loyally accept it as the considered judgment of the 
Institution, and do their best to assist the Council in carry- 
ing it into effect. We cannot help thinking that some of 
the criticisms that are still directed against the Articles are 
based upon misapprehension. For example, the bulk of the 
Council will, as formerly, consist of full Members, together with 
three Associate Members and three Associates. It is argued 
that, as the Associate Members form by far the largest 
class—numerically equal almost to all the other classes 
together, including the Students—they ought to be much 
more strongly “ represented” on the Council. But this is a 
totally wrong point of view. As the President has pointed 
out more than once, there is no intention of ‘‘ representing ”” 
individual classes on the Council at all; the important 
thing is to get the best men on the Council, and the pro- 
vision enabling Associate Members and Associates to sit on 
the Council was framed purely with this object in view—for 
many members of these classes are men of undoubted ability, 
although for various reasons they have not chosen or have 
not possessed the necessary statutory qualifications to enter 
the class of Member. Every member of the Council is in 


duty bound to act, as far as possible, in the beat interests of 
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every class and section'of the Institution, and the question of 
class representation is totally irrelevant. 

Again, there is a strong tendency to raise the question of 
value for money—to ask “What do I gain by belonging to 
the Institution?” But there is such a thing as patriotism 
—not only national, but also local, and again, professional. 
Every member of the electrical profession and industry 
should rather ask himself whether it is not his duty to 
afford support to the Institution which represents those 
interests, to add to it the strength of numbers and the 
monetary means to enable it to act effectively. He may or 
may not receive what he considers an adequate direct return ; 
but he will certainly benefit indirectly by the improved 
standing of his profession and the reforms which can be 
brought about by a strong united body. Even from the 
more selfish standpoint, the question should not now be 
“What do I get for it.” but rather “What shall I get,” 
for it has been clearly shown that with increased funds at its 
disposal, the Council will be able to carry out many desirable 
projects which at present it cannot accomplish for lack of 
means. These points were well brought out by Mr. 
Hammond in November last, and we do not propose to insert 
a list of the proposed new schemes. Suffice it to say that 
many very desirable departures from precedent are under 
contemplation, which, when carried out, should place the 
Institution in the foremost rank of up-to-date sccieties. 

We hear a good deal, too, of the “ broader rolicy ” of the 
President, who has laboured so indefatigably to arouse the 
Institution to a fuller realisation of its possibilities and 
duties. It would be well that there should be no misappre- 
hension on this point, lest those whp expect to see a sudden 
change of policy should meet with disappointment. If we 
rightly interpret the intentions of Mr. Ferranti, he does not 
contemplate anything of the kind. He has endeavoured 
rather to accelerate the progress of the Institution, to instil 
broader views of its proper functions, and to imbue its members 
with his own unfailing optimism ; he has seen the danger of 
stagnation, of falling into a rut, of lack of co-ordination of 
effort, and has striven to make the members all pull together 
in the same direction—that of thecommon welfare. We believe 
that his efforts will bear, and have already borne, abundant 


fruit, and that the effects of his two years of office will con- . 


tinue to be felt for many years to come. What we all want 
to see—he most of all—is the Institution a great power 
working for the true benefit of the industry in every possible 
way, and we hope that, under the new régime, we sball soon 
see that desirable object in great measure attained. 


* AN important Association has just been 
caddy formed under the above title, with the 
Association, ‘Object of establishing itself.as a great 


national organisation for the promotion ° 


of the overseas interests of the British engineering industry . 
as a whole—not to serve the interests of any one firm or 


clique, or to carry on trade in any way, but to overcome | 


the obstacles by which our trade is hampered. The 


Association was formed by 22 well-known’ British 
engineering firms, and even tefore ‘incorporation (which 


took place on’ April: 26th) it‘included some 60 members, 
most of ‘them being firms of: the highest standing, while 
others were awaiting election. 


The efforts of the Association will be directed for the 
present exclusively to China, where the organisation and 
strengthening of British engineering interests is urgently 
needed ; the constitution is drawn up on broad lines 
by no means restricting the action of the Association to 
foreign trade alone, and includes the promotion or opposition 
of legislation, the circulation of information and statistics, 
support to the British Government and other influential 
organisations, and keeping a watch upon the methods 
and progress of foreign competitors. - Other objects are to 
encourage the predominance of British technical instructors 
in Asiatic and other schools, to facilitate the training of 
Oriental engineers in British colleges and works, and to 
promote the use of the English language as the recognised 
medium of engineering business. ; 

A Commissioner will be established in China, communi- 


- cating direct with the head office of the Association in 


London, and will assist members visiting China with advice 
and information. 

Candidates for admission must be bona fide British manu- 
facturers of engineering products or articles accessory to 
engineering plant, ‘other than those whose interests in 
foreign manufactures or otherwise might be antagonistic to 
the objects of the Association.” Whether this is so will be 
determined by the Council, each case being considered on its 
merits. The members will receive prompt reports on Chinese 
trade matters, which will be issued only to members, and 
will be warned against undesirable business connections in 
China ; they will also be enabled to collaborate and to gain 
other advantages. 

The importance of China as a market for British 
engineering products is so self-evident as to need no em- 
phasis, and under the new régime, when things have settled 
down, there is every prospect that an enormous development 
will rapidly take place ; China, in fact, will probably become 
one of the greatest markets for engineering plant. but 
whereas in the case of Japan our early influence was deeply 
established, and its effects are still active, in China we find 
ourselves at the outset in competition with our modern 
rivals, whose Governments, moreover, effectively assist their 
agents in diverting trade to their own people. In the 
absence of any similar support our manufacturers are well 
advised to join hands with a view to. counteracting the 
strenuous campaign which is being conducted by Germany 
and the United States in the Far East. That immense 
benefits can be secured to British interests by energetic and 
judicious action is certain, and we gladly extend a hearty 
welcome to this very excellent Association. 


THE relations between the manager and 
the scientist form the subject of an in- 
teresting article by Mr. H. F. Stimpson in 
Cassier’s Magazine for April, the “scientist” referred to in 
this connection being representative of the investigators 
needed by large manufacturing firms to supply special 
kriowledge for the improvement of their methods and 
products. 

According to Mr. Stimpson, suggestion systems and com- 
mittees of foremen are expedients devised by the manager to 
cover his deficiencies, as, if he were “able to formulate 
complete and competent directions the possibility for sug- 
gestions on the part of those managed could not exist.” 
The committee system is described as one “ whereby 


Manager and 
Scientist. 


-employés, especially the overworked and underpaid foremen, 


are tickled with an appeal to their vanity into giving 


-information which the employer is either too ignorant to get 


for himself or too stingy to pay for,” while it is contended, 
as already advocated in these columns, that “ the maker of a 
suggestion resulting in a commercial or industrial improve- 
ment should derive’a similar advantage to that which a 
patentee derives as long as the patent.system is in effect.” 
As an alternative to these expedients the employment of 
“sciertists”” is advocated, by whose assistance the manage- 
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ment is enabled to issue complete and competent directions 
instead of ‘mere descriptions of desired results which are 
gradually and imperfectly expanded into directions as they 
trickle down through the organisation.” 

These scientists, known as the “ advisory staff,” are to 
have no executive authority, but they should have free 
access to the works where the results of their labours are 
being embodied in practical form. It is also contended that 
good men should be attracted by a high rate of pay. 

This article is obviously based upon American methods, 
and, whatever the practice over there may be, the system 
advocated by the writer is already in vogue in British works, 
at any rate, as regards electrical and mechanical designers, 
chemists, rate fixers, jig and tool designers, and others whose 
duties are scientific rather than executive. The system has 
not, however, been adopted to anything like the extent it 
might be, and we still find such duties being thrust upon 
executive officers, whose hours of work are thereby unreason- 
ably lengthened. Then, again, the rate of pay and the 
position offered to such specialists #s are retained are not 
sufficient to attract the best men. A further extension of the 
system is recommended by Mr. Stimpson to include ‘“ the 
scheme of organisation, the routine for its operation, the 
detailed plan of finance, the lines upon which the sales 
campaign should be conducted, and the statistical scheme,” 
but the consideration of these matters, although of great 
importance, would not take up anything like the whole time 
of a number of experts, hence either outside assistance must 
be invoked, or these features must be referred to the execu- 


independent experts who have opportunities of studying the 
methods practised by other firms, should give far better 
results than a recourse to the executive staff. 


Ir is seldom that we are favoured with 
such a clear legal declaration in regard to 
depreciation as that contained in tke 
recent judgment of Justice Swinfen-Eady in ve Crabtree, 
although the necessity for ascertaining and writing off 
depreciation before profits can be determined is perfectly 
obvious to the commercial world. The passage in the 
judgment referred to, which was endorsed by the Master of 
the Rolls and Lord Justice Fletcher Moulton, runs :—* But 
in the ordinary course of ascertaining the profits of a 
business where there is power machinery and _ trade 
machinery, which are necessary in order to perform the 
work of the business, it is, in my opinion, essential that in 
addition to all sums actually expended in repairing the 
machinery or in renewing parts, there should be written 
off a proper sum for depreciation, and that sum ought to be 
written off before you can arrive at the net profits of the 
business, or at the profits of the business, and it is not 
profit until a proper sum, varying with the class of 
machinery, with the nature of the business, and with the 
life of the machinery, has been written off for depreciation.” 

That view we have frequently repeated in our columns, 
and we are glad to see it in legal terms. 


The Law and 
the Profits. 


A 2 | 
ee CASE recently heard by Judge Parry, 


Electricity. 
” question which is of great interest to those 


who supply gas, and may also affect those who supply elec- 
tricity. An action was brought to recover £60 damages for 
injuries alleged to have been caused by an explosion of gas. 
The judge said the counsel had put the case in a nutshell by 
asking him to decide that gas was a wild beast. Was the 
owner of a house in which gas was laid on in the same 
position as a man keeping a savage and ferocious animal, 
whose liability was well known ? 
article dangerous in itself, such as gas, poison, firearms or 
gunpowder, must take every precaution to prevent accidents, 
but having done that, he was not liable because an accident 
happened. In this case his Honour was satisfied that there 
was no evidence of negligence, and the defendant accordingly 
had judgment. The reasoning of the judge probably applies 
also to escaping electricity. If there was a short circuit on 


at the Lambeth County Court, involved a 


A man who owned an~ 


the wires in A’s house, which caused damage to B’s premises, 
it is conceived that A would not be liable unless negligence 
were proved. In the case, however, of a supply authority, 
the clause to be found in the customary form of provisional 
order, providing that they shall be liable for nuisance, would 
probably expose them to an action. 


THY extraordinary and perverted views 
which are sometimes held by Councillors 
in connection with industrial undertakings 
are exemplified by an incident which recently occurred at 
Nuneaton. The Electricity Committee had recommended 
the acceptance of tenders amounting to over £2,600, for 
cables to supply electricity to Griff. At a special meeting 
of the Town Council to consider the proposal, a certain 
Councillor, according to the Birmingham Post, said he 
would like the Council to understand that they were spending 
this large sum simply to supply the Griff Granite Co. with 
power ; he had voted against the expenditure in committee. 
We wonder whether it has ever occurred to this gentleman 
to ask himself what the Nuneaton Electricity works are 
meant for. Has he not yet realised that they were built for 
the supply of energy to consumers, and that the laying of 
cables for that purpose is an essential part of.the duty of the 
undertaking with the management of which he is connected ? 
Further, does he not know that the development of the natural 


Short-sighted 
Economy. 


tive officers concerned. Of these alternatives, the advice of . Tesources of the locality is, or certainly ought to be, one of 


the most important aims of the Council of which he is a 
member ? 

We cannot understand this attitude of hostility towards 
private enterprise, which, though less bitter than formerly, 
is still manifested from time to time on the part of repre- 
sentatives of the public. Legitimate industrial undertakings 
ought to be welcomed and assisted in every possible and 
lawful way by local authorities ; the latter, however, though 
sometimes willing enough to welcome them, are apt to 
display symptoms of “ cupboard love” as soon as they are 
irrevocably established in a district, and proceed to bleed 
them with vindictive relish. 

Our national prosperity depends upon the promotion and 
support of genuine industry, and to oppose it simply because 
it is carried on by a “company” is an act of blind folly, 
besides inflicting serious injury upon the industrial 
population. 

Fortunately, the Council recognised that the Griff Granite 
Co. were spending a large sum in developing the quarry, and 
that it would be worth while to support them ; but it is 
nevertheless deplorable that any member of a council should 
display the narrow spirit to which we have referred. 


In this issue we conclude an article by 

Copper and fy, V. Pannell on the relative merits 
Aluminium. 

of copper and aluminium, which, though 


the author modestly disclaims any pretensions to exhaustive 
treatment of the subject, none the less contains a mass of 
information in a handy and convenient form. The author 
shows that there are sound arguments in favour of the use 
of aluminium in preference to copper for aerial lines, 
particularly in cases where conductors of large cross section 
are necessary. At very high pressures the larger diameter 
of the aluminium cable is of obvious advantage as lessening 
the corona loss ; that is a consideration which is not likely 
to become of importance in this country in the immediate 
future, but it appeals to engineers who have to carry out the 
very numerous transmissions which are under construction 
or contemplation in our Colonies and foreign countries. 
The fact that pressures here are lower, however, carries with 
it the corollary that currents must be larger, and for this 
reason the economy effected by the use of aluminium for 
heavy lines is of direct interest at home. The durability of 
aluminium: has been abundantly demonstrated, and there 
appears to be no good reason why the metal should not be 


more extensively employed «than it is, not: only for: outdoor 


lines, but: also for bus-bars and other bare conductors of 
large cross-section. , 
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THE ROYAL SOCIETY CONVERSAZIONE. 


THE Royal Society Conversazione provides an opportunity 
for the exhibition of new scientific applications and ‘ideas, as 
well as serving its more general purpose of recording the 
progress made in the various sciences during the year. 

In this year’s Exhibition, held on May 8th at Burlington 
House, this latter function was well illustrated in the 
geological and astronomical exhibits, and by the photographs 
of bird migration and butterfly mimicry, while among the 
recent applications of science a number of electrical 
novelties were shown. 

The properties and practical applications of the gyrcstat 
were demonstrated by means of continuous-current motor 
gyrostats, consisting of very simple motors of the Gramme- 
ring type. The production of gyrostatic stability in aero- 
planes using gyrostats of this kind on a 4-ft. model appeared 
to be a matter of no great difficulty. Similar motor gyro- 
stats were shown mounted in various ways in wooden boxes. 
By operating the gyrostats by means of electromagnets the 
boxes, which were provided with arms and legs, were made 
to walk on the floor and perform various tight-rope feats. 

Perhaps a more, important exhibit, from the industrial 
standpoint, was that of copper wires sealed into glass directly 
by means of an apparatus- constructed in the University of 
Glasgow. It is claimed that the joints produced by this 
method are perfectly air-tight, and satisfactory for vacuum 
tubes and electric lamps. 

The Cambridge Scientific Instrument Co. were responsible 
for an Einthoven string galvanometer-. arranged for recording 
heart sounds. This apparatus forms an important addition 
to the application of electrical methods to clinics—a subject 
to which more attention may profitably be paid. ‘lhe 
Einthoven galvanometer has already been applied to taking 
electro-cardiograms, with conspicuous success. The E.M.F. 
obtained by holding electrodes in the two hands is sufficient 
to produce a characteristic trace on a dropping photographic 
plate. 

In the arrangement exhibited, a stethoscope was connected 
by a flexible rubber tube to a microphone supported by a 
heavy metal ring hung by three springs. The microphone 
circuit was placed in series with a four-volt accumulator in 
the primary of an induction coil, and the secondary con- 
nected to the fibre of the galvanometer. The photographic 
records were taken with the same type of camera as was used 
for the electro-cardiograms. The fact that the ordinary noises 
in the room are sufficient to cause the continuous vibration 
of the galvanometer does not appear to be an unmixed 
blessing, although it is claimed as an advantage of the appa- 
ratus. The records taken show almost as much “ character ” 
as the electro-cardiograms from which Prof. Einthoven 
claims to be able to recognise any individual. 

Some exhibits connected with recent researches on the 
properties of pure fused boron and on the metals of the 
platinum group were shown, and some interest attaches to 
these on account of the extensive use made of the electric 
arc in decomposing the volatile boron compounds. Pure 
fused boron has a remarkably abnormal temperature coefficient 
of resistance. A small piece of boron mounted in series 
with an electric lamp, at room temperature, obstructs nearly 
all the current. Warming the boron reduces the resistance 
enormously and the lamp lights. 

The wave-form sifters for alternating currents, recently 
described at the Physical Society of London by Mr. A. 
Campbell, were shown. The sifter consisted of a capacity and 
an adjustable mutual resistance, and the possibility of sup- 
pressing either the fundamental or any one of the harmonics 
was demonstrated. 

Undoubtedly the most beautiful electrical experiment 
shown at the conversazione was that of Mr. C. T. R. Wilson, 
for making visible the tracks of ionising particles by vapour 
condensed upon the ions set free along their paths. By the 
sudden dropping of the floor of a cloud chamber, suitably 
illaminated, the moist air within it was cooled sufficiently to 
make the water condense on the ions preset. The dropping 
of the plate caused no appreciable air stirring. A 
small fragment of radium was placed at one point on 


the edge of the. condensing chamber, and the trails of 
the iorising particles emitted were made visible by 
cloud particles condensed on the ions. In connection with 
this exhibit some photographs showing the nature of the 


ionization produced by different kinds of rays were on » 


view. 

Mr. 8. Cowper-Coles exhibited a number of specimens, 
representing the work of some 12 years’ investigations on the 
constitution of fused and electro-deposited metals. 

These investigations prove that the tensile strength and 
electric conductivity of a metal are not dependent on 
mechanical treatment and heat, but that even higher tensile 
strengths and conductivities can be obtained by a wet 
electrolytic method than by fusion, and this with less 
expenditure of energy. 


INDIAN NOTES. 
[FROM OUR SPECIAL CORRESPONDENT. | 


Allahabad.—This city is open to receive applications from 
enterprising capitalists who are willing to finance an electric 
lighting scheme. The Commissioner of the district would 


. probably give all information to bona fide inquirers. 


Lucknow.—The provincial Government has caused a 
scheme to be drawn up for an electric lighting undertaking 
here, and it may be expected that very shortly applications 
for a licence under the new Indian Electricity Act will be 
forthcoming. There is every prospect of good returns at 
Lucknow for invested money, as with its dense native and 
fairly large European population there should be a good 
fan and lighting load. There are several large isolated 
electric plants already in and about the town, which are 
almost certain eventually to become absorbed in the larger 
unit. 

Delhi.—The new temporary city is now in course of 
erection, and a good deal of electric work will take place 
shortly. The Durbar central power station remains standing, 
and will supply current for some years to come. An 
immense amount of public road lighting is contemplated, 
to consist mostly of high-candle-power metal lamps, which 
were such a conspicuous success at the last Durbar. The 
electric work of the new capital is entrusted to the safe 
hands of Mr. J. 8. Pitkeathly, C.V.0O., and his newly- 
appointed assistant, Mr. W. Symes. 


Light-Weight Diesel Engines,— Our contemporary 
The Motor-Boat and Marine Oil and Gas Engine, writing on the 
above subject, says:—‘'It will not be long now before the six- 
cylinder M.A.N.-type engines, building by White, at Cowes, make 
their appearance, and, running at 550 R.P.M., will make a notable 
step in the development of the high-speed light engine. But a 
number of Diesel engines that may be placed in the light, fast- 
running class are already in existence—notably, a six-cylinder 
Krupp engine for a pinnace. . . . Here we have a 100 H.P. engine 
of no more than 34 tons, inclusive of all gear, and running at 
500 R.P.M.—a notable engine in its way ; and the same firm has 
produced a four-cylinder Diesel engine of only 40 H.P., coupled to a 
reverse gear, and built on conventional petrol-engine lines. It is 
in Russia . . . that the most notable examples of light construction 
are to be found. and the most extreme of all is unquestionably an 
eight-cylinder V-type engine with copper jackets. This engine, 
giving 150 H.P. at 500 B.P.M., weighs . . . only two tons complete, 
which is considerably less than that of many petrol engines giving 
the same power at much higher speed. As Dr. Diesel has recently 
shown, an engine running at 1,000 R.».M. will soon be quite a 
practicable proposition, and, though the problem of first cost has 
“not yet been overcome, it seems certain that Diesels will soon be on 
an equal footing as regards power-weight ratio with all petrol 
engines except those specially designed for recing. Meanwhile, a 
submarine engine .. . has cylinders cast in pairs, copper jackets, 
a typical petrol-engine crankcase, and many other features reldom 
associated with Diesels. Moreover, the usual position for the cam- 
shaft, with its attendant layshaft and rockers, has Leen abandoned 
in favour of a direct-acting ret of cams over the centre line of the 
cylinders, whereby a great deal of weight is saved’ 
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THE OZONAIR. PLANT OF THE CENTRAL 
LONDON RAILWAY. 


ON Friday last, through the courtesy of Messrs. Ozonair, 
Lid., and the Central London Railway authorities, the 
recently-installed Ozonair ventilating system on the one-time 


TyPicAL STEEL TRUNKING FOR CONVEYING AIR TO 
PLATFORMS AND TUNNELS. 


“tuppenny tube” was thrown open to inspection on the 


part of the Press and others.. That this modern- method of 
improving the air in its stations and tubes has been adopted 
by the company, and that the results are so strikingly 
better than those obtained with previous methods, is in every 
way satisfactory, reflecting great credit on the Ozonair Co. 
The equipment consists of an independent Ozonair plant 
at each station except Shepherd’s Bush, which is near the open 


FILTER SCREEN AND Housing oF OZONAIR. MorTorR-DRIVEN FAN AND CONVERTER 
FOR OZONAIR APPARATUS 


MACHINERY, 


end of the tunnels. The average plant delivers from 5,500 
to 7,500 cub. ft. of air per minute, but in two cases this 
amount of air is exceeded, 20,000 and 12,000 cub. ft. per 
minute respectively being supplied. Altogether over 80 
million cub. ft. of ozonised air is pumped into the tunnels 
every working day. 

In each plant air is drawn from outside through a fine 


copper mesh filter screen, over the surface of which a thin 
film of water continually flows. This washes the incoming 
air, removing dirt and smuts, and deleterious gases. c1 n0s2Ag, 

The air is drawn into a Sirocco ventilating fan driven by 
a motor, usually of 7 H.P., where it meets a comparatively 
strong ozone mixture delivered from an adjacent ozone 
generator, and is discharged in its ozonised and purified 


OZONE GENERATOR, WITH GUARD REMOVED, AND 
TRANSFORMER ABOVE, 


condition through trunking to the station platforms down . 


below. 
The ozone apparatus installed in the Central London 
stations, consists of 10 mica and gauze generating units, the 


‘gauze sheets being supplied with current at 5,000-6,000 volts 


pressure from the secondary of a small transformer, the 

primary of which is connected to the 380-volt .c. side of a 

small rotary converter, running on a 550-volt D.C. circuit. 
Asuitable switchboard is provided forcon- 
trolling the fan motor and converter, and 
the whole apparatus is exceedingly com- 
pact and controllable as to the amount of 
air delivered and strength of the added 
ozone mixture, according to temperature 
or barometric requirements ; moreover, 
the working is practically automatic. 

Apart from the Ozonair plant, the 

system of galvanised steel ducts which 
’ have been carried along stair and passage- 
ways, &c., with a minimum of obstruc- 
tion both -to the passer-by and to the 
air inside, is an interesting feature in 
the equipments. 

In. each station a small proportion of 

_the clean treated air is supplied to the 
booking hall, lavatories, &c., on the sur- 
face; the remainder passes down a main 
trunk to a distributing duct under each 
platform, rising branches delivering 
air at a height of about 7 ft. above 
platform level. 

The large ducts under the platforms are 
continued about 40 ft. along the tunnels 
in the direction in which the trains 
leave, with a view to the trains them- 
selves assisting in the circulation of the 
treated air through the tunnels. Abouta 
third of the total air delivered is distributed over the plat- 
forms, the remainder being delivered into the tunnels. 

At the conclusion of the inspection, the visitors were 
entertained to luncheon by the Ozonair Co., those present 
including Mr. Duddell, president-designate of the Institution 
of Electrical Engineers, Dr. Leonard Hill, representatives of 
the Ozonair Co., and of various London tube railways. 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 

the following week. Correspondents should forward their communi- 
. cations at the earliest possible moment. No letter can be published 
. unless we have the writer's name and address in our po. ion, 


Trade with Canada. 


I have read your article and notes on Canadian trade in 
the current issue of the Review with great interest, having 
had considerable experience in Western Canada. 

I would suggest that one way of increasing confidence in 
British manufactures, and- consequently increasing trade, 
would be to carry on a serious advertising and educating 
campaign amongst the emigrants, especially those from 
North Britain, averaging 2,000 weekly, each imbued with a 
strong bias and prejudice against anyone born or anything 
manufactured south of the magic Border line. 


W. E. Philbrow. 
Glasgow, May 8th, 1912. - 


[ Perhaps some of our readers can furnish information as 
to the extent of this prejudice, and as to whether it is 
retained when the emigrant gets abroad.— Eps. E.R. ] 


Colonial References. 


It is exceedingly refreshing in this far away and dusty 
Rand, to read in your issue of March 29th the remarks cf 
“Colonial” (who is evidently bubbling over with wisdom) 
when he refers to the central station engineers of South Africa. 

I would indeed like to know what ‘ Colonial’s”’ idea of a 
central station really is. I have no doubt it would be an 
education to have his views on the subject. Apart from 
such stations as are at Cape Town, Durban, Johannesburg 
or. Kimberley, the capacity of the majority of the plants in 
the towns of South Africa does not exceed 50 kilowatts, 
and the chief engineer, manager, linesman, &c., is often the 
same individual, which seems a deplorable state of affairs, 
and I cannot help feeling glad that a champion (a Colonial 


one at that) has come forward to show how these things can . 


be put right. 

From his remarks it is evident that a number of experts 
should be imported into this country ta run these stations. 
These experts must, of course, have assistants, and by the 
time their first quarter’s salary was paid, the creditors would 
receive about twopence in the pound and the chief engineer 
would annex the plant in part payment of his salary. 

“Colonial” seems to have had some difficulty in obtaining 
a billet in the Old Country, but, if his capabilities are not up 
to the mark, it is most unjust and unfair to insinuate that 
the engineers out here are not better men than he is. It is 
an acknowledged faet that there are more brains to the 
square inch on the Rand than there are in most parts of the 
world, but perhaps “ Colonial”’ felt as much out of place out 
here as he appears to do at home. : 

This is 2 country that has many ups and downs, and many- 
an engineer in an excellent position suddenly. finds himself 
out of a billet through no fault of his own. These men have 
brains, and being practical, sensible men, when they find that 
they cannot get a whole lcaf, they take a half in preference to 
none at all. They do not lose their brains, dignity or self- 
respect by soiling their bands by honest labour—dirt will 
wash off—and when the opportunity arrives they step up again 
into their proper position. Evidently “Colonial” could not 
stoop to do such a thing as this. 

I do not know in what part of South Africa ‘ Colonial ” 
has lived, but if he has never been in the Transvaal, it is his 
misfortune. There is not a place in the world of the same 
area as the Rand, that can show the same amount of elec- 
trical plant installed that is of the highest efficiency. 

I would like to ask “Colonial” if there are any old or 
obsolete plants in England, or are they all out here? Does 
he know that many country houses in England have an ¢lec- 
trical plant considerably larger than the plant of many of 
our country towns? [If he does, perhaps he can tell us what 
class of men run those plants ; and would he call those plants 
central: stations ? 

May I ask “Colonial” how many pounds of coal per 
K.W.H. he would save on a 40 or 50«Kw. plant (what he 


calls a central station), running, say, four or five hours a 
night, by installing a turbine instead of a reciprocating 
engine of the Belliss type ¢ 

Some time back we had some brainy (?) engineers out 
here; their stock-in-trade appeared to be a 4-in. starched 
collar, riding breeches, leggings and a slide rule. They have 
gone home now—they could not make a living: and with- 
out these hindrances we are, I am glad to say, plodding on 
somewhat faster and making some progress. 

In conclusion, I would like to offer a word of advice to 
‘*Colonial.”” Don’t sneer at small beginnings—they may 
lead to great ends. Don’t think, because there are one 
or two indifferent engineers in South Africa, that they are 
all the same. Leara how to lower yourself to tackle any 
part of the work in connection, with a power station—with- 
out losing your dignity. It can be done; and when you 
have mastered it, perhaps you will find your Colonial refer- 


ences will be wf more use to you. 
Rand. 


The LE.E. Students and the New Articles. 


I have read with amusement, in view of the letter following 
his own, Mr. Adolf Stelling’s letter in to-day’s issue of the 
EvecrricaL Review, and am glad to know that I have his 
personal assurance that the printing of the Students’ papers, 
as well as many other ideals of our Section, is receiving 
the sympathetic Consideration of the Council, which, | 
believe I am correct in saying, has been the case for some 
time past, and there unfortunately the matter appears to 
stop, for nothing has yet been done. , 

Ill-timed my protest may have been, from Mr. Stelling’s 
outlook alone, but the fact that the Students’ views are not 
studied sufficiently is shown strikingly in the letter directly 
following Mr. Stelling’s, to whom I would refer the last 
paragraph without comment, which is quite unnecessary in 
the circumstances. 

I was fully aware that certain Students made their protest 
last’ November, individually as well as collectively, and why 
mine of last week should have been thought ill-timed, though, 
evidently, only by Mr. Stelling, it is hard to conceive. ; 

My views are fully sharcd by other Students besides 
myself, with whom I have been brought into contact during 
my college training. As regards my interest in the Institution, 


I have done my best to induce fellow-stydents to join the 


Students’ Section, but in the majority of cases the reply one 
receives is simply ‘‘ What do I get in return for joining ?” 
This )car it is certainly an easy matter to reply that unless 
a would-be Student member joins before December 31st next, 
he will have to pass some exam., if. he has not passed one, 
such as tle I.ondon Matriculation, already ; and it will no 
doubt be seen that there is'a substantial increase in the 
number of Siudents joining this year,‘for that sole reason. 

In conclusion, I, of course, stand. unhesitatingly by the 
views expressed in my former letter, which, I repeat, have 
the support cf others besides myself. 


H. Douglas-Steers, Stud. I.E.E. 


Rugby, May 10th, 1912. 


A Chilian Coneession. 


In your issue of May 3rd, page 175, under the heading of 
‘¢ A Chile Hydro-Electric Concession” it is stated that ‘* Mr. 
W. T. Taylor, representing Messrs. Preece, Cardew & Snell 
and others, has been studying in Santiago, «c.” 

We desire to point out that this is an incorrect statement. 
The facts are these :—Mr. Taylor placed this matter in our 
hands last week, this being the first’ we had heard of the 
scheme, and he is in no sense our “ representative,” though he 
has now consulted us on this matter. The paragraph in your 
paper is, we understand, a communication from your corres- 
pondent at Santiago, who no doubt has styled Mr. Taylor as 
our representative on the ground that Mr. Taylor had, quite 
unknown to us, informed the officials there that he intended 
to consult us. 

We should be glad if, you would publish this, as we desire 
it to be known that we do not employ representatives or 
agents-of any kind. { 
Preece, Cardew & Snell. 


Westminsier, May 11h, 1912. 
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The Commercial Assistant. 


In your issue of March 29th was inserted a most imposing 
advertisement by the Gillingham Corporation, inviting appli- 
cations for the post of commercial assistant for their Elec- 
tricity Department. 

It strikes me as rather amusing that they have appointed 
a stores clerk and timekeeper from the Borough Surveyor’s 
Department. What can his qualifications be for the job ? 


A Qualified Applicant. 
May, 13th, 1912. 


LEGAL. 


OskAM LAMP WorKs, LTD., v. THE “Z” ELEcTRIC Lamp 
MANUFACTURING Lrp. 


( Continued from page 754.) 


Dr. LIEBMANN re-examined by Mr AstBurRy: Do any of the 
documents that have been cited, or that have been put to you, 
in your opinion in any way disclose the invention of weighting 
a tungsten filament during the process of this disintegration /—No. 

Now we will deal with the first patent. It was first of all sug- 
gested to you that there was no subject matter in the first specifica- 
tion because of Welsbach. He says:—“ When it is fixed it is 
gradually raised to a high temperature in a reducing atmosphere 
containing water vapour or hydrogen preferably of the kind before 
referred to, which is obtained from the Bunsen flame.” Does the 
gas that comes from a Bunsen flame contain carbon /—Yes. 

If you tried to make a tungsten filament from a gas obtained 
from a Bunsen flame, would you or would you not get a successful 
filament ?7—You could not ; you would put carbon on. 

Then he says :—‘ Mixtures of steam and hydrogen, or of carbonic 
monoxide, carbonic dioxide, and hydrogen can also be used.” Do 
you know any gas except the steam and hydrogen, and the nitrogen 
and hydrogen in our first two patents, that will work to make a 
commercial filament ?7—Only those two. 

Mr, Terrill suggested that if you reduced tungsten oxide 
with hydrogen, you would form water, and that then you would 
have your mixture already there with your steam and hydrogen, 
which, he suggested, was the same thing as you have got in our 
patent. Would you form any water appreciable at all in the old 
process, by which the products were always carried off in the 
stream ’—You would form very little water, and that would be 
carried off, 

Suppose you want to-day to reduce tungsten oxide to tungsten ; 
is it still necessary to have a stream in order to carry off the water 
Espost as you proceed with the reduction ’/—Naturally, you always 

0 it. 
Given the condition of the metal when you are going to make it 
into filaments, is there any other necessity except that of fine com- 
minution ?—No, 

Is there anything whatever which had to be learned over and 
above the thing plainly described in Voelker’s patent, for instance, 
as to the manufacture of the paste ?—It is most excellent in Voelker, 
and I see nothing to add to it. 

It has been suggested that very rapid sintering is necessary for 
success 7—I have seen filaments sintered in an atmosphere of steam 
and hydrogen for five minutes, One filament I exposed myself for 
about 80 minutes, 

Is there anything at all in the point that unless the sintering is 
very rapid, the lamp is not a good one /—Nothing whatever. 

After all you have done, and after all that has been put to you, 
have you any doubt what it is that takes out the carbon sub- 
stantially during the first part of the defendants’ process /—There 
is no doubt possible. I have measured the oxygen that comes out 
under these conditions, and it is carbon monoxide. 

WITNESS was further examined on the subject of the dark 
deposit on the bell jar during the process of sintering, and stated 
that it was found chiefly parallel to the filaments and consisted of 
carbonaceous matter contained in the gases, which tended to settle 
on the hottest parts of the jar. 

When you got these tungsten filaments and the globe in practice 
begins to blacken, it used to be thought that it was a carbon 
deposit on the globe, did it not ’—Yes, but it was not. It is 
tungsten. Witness added that he never saw those black streaks 
as long as the weights were on at the inspection. 

Mr. AstBurY: I want tosumthis up. Mr. Ballantyne thinks 
that this deposit contains carbonaceous matter. Under the cir- 
cumstances when this operation is performed, could it possibly be 
otherwise in your opinion ?—It is utterly impossible. 

Sir James Dewar, F.R.S., was examined by MR. CoLEFAX,. 
Witness said he had attended the defendants’ works for inspec- 
tion on two occasions. He did not, however, see the last 
stage which had been referred to in the case as the secret 
Process. Some filaments were taken at the ‘“Z” Co.’s works 
on February 5th, 1912, by himself, Dr. Liebmann and Dr. 
Oberlander. Witness handed those filaments over to Mr. 
Crookes for the purpose of analysis, The next batch bore date 


February 20th. That was two grammes of baked filaments from 
10,000 filaments taken on February 12th. There were also filaments 
taken at the “Z” Co.’s works and similarly analysed, the results of 
which were recorded. Witness also spoke of other analyses that 
had been made of other lots. 

Mr. Couerax : Prior to the date of Just and Hanaman’s patents 
had anything been published in chemical literature that would tell 
you that in any of those built-up tungsten filaments, that is to say 
containing tungsten and carbon, you could oxidise out the carbon 
without oxidising the tungsten ?—No. 

Was chemistry in such a state that you could have told without 
experiment using an atmosphere of steam and hydrogen, that you 
could oxidise the carbon without oxidising the tungsten ?—No. 

With respect to that process as you saw it. What is your view as 
to the agent by which the carbon is removed from the carbonised 
filaments ?—I came to the conclusion at once that it was by a 
process of oxidisation. 

Having regard to the results that have been obtained from the 
standpoint of moisture recovered and determined, do those experi- 
ments confirm, or otherwise, your view as to the agent by which the 
carbon was removed ?—Absolute confirmation. 

I think you said that when at the works you noticed moisture ‘in 
the bell jar, and also the absence of any proper precautions to dry 
the hydrogen ?—Yes. 

Of course the calcium chloride tube cannot possibly dry it ?—It 
is hopeless. 

As contrasted with what they do at the earlier stage when they 
are carbonising as distinct from decarbonising you noticed what 
precautions they took to dry their hydrogen there?—In the 
carbonising and in the hydrogen they use there, they take double 
precautions. They remove all the traces of oxygen by passing over 
red hot copper first, and then they pass it not only through 
chloride and calcium, but over phosphoric anhydride, not only in 
front of the carbon tube but on the other side, so they use every 
possible precaution for chemical drying. 

They took the precautions to remove the oxygen, and then they 
have certain precautions for drying the hydrogen as well ?— 
Yes, they de not want to oxidise any of the carbon during the 
carbonisation, and they want, therefore, to avoid water and any 
trace of oxygen, and they do not want to diffuse backwards. 

You appreciate what is suggested that the carbide is formed and 
the carbon is volatilised from the carbide, and is not oxidised /—I 
understand so. 

What is your view as to a carbide being formed, given that the 
tungsten containing carbon is heated in this atmosphere of moist 
hydrogen ?—-My view is that there is no carbide formed. 

Supposing the carbide is formed, what in the first place is your 
view as to the suggestion that that dissociates, and the carbon is 
volatilised from the carbide? Are there any scientific facts known 
in reference to that question ; and if so, are they in conflict or not 
with the suggestion ?—Moissan never succeeded in making 
tungsten by volatilising the carbon out of the carbide, but he did 
it by oxidation. 

In that connection is there any scientific knowledge that you are 
aware of that in any way suggests that of the two elements 
tungsten and carbon, carbon is more volatile than tungsten ?—I 
never heard of such a suggestion. Experiments of my own and of 
my colleague, Prof. Living, prove to the contrary. It is perfectly 
ridiculous to suggest there is any proof that carbon is more volatile 
than tungsten. 

Is there any scientific publication suggesting that you can 
volatilise carbon at any temperature under that which you have 
mentioned, 3,500°, or something of that kind, and even then volatilise 
it in substantial quantities ’—None whatever. But you see what is 
suggested is a good deal worse. In this circumstance, as I under- 
stand, what is suggested is that the carbon is volatilised before the 
tungsten melts. Wartemburg in 1907 found the temperature’ of 
melting tungsten to be 2,850°, and Weidner and Burgess, two 
Frenchmen, found the temperature 2,892° or 2,900°.—That is going 
to make the thing infinitely worse. To suggest now that carbon 
will votalilise at below 2,900—well, I have nothing more to say on 
the matter. 

Is 3 per cent. the quantity of carbon in the carbide of 
tungsten that is ordinarily formed ?—Yes, that is Moissan’s 
definite carbide of tungsten. / 

Let us assume that some of the carbon in the carbonised fila- 
ment, or at some stage in its carbonisation, is in the form of 
carbide, and assume that is present in an atmosphere of moist 
hydrogen—is or is not the carbide of tungsten oxidisable under 
such conditions ?—Certainly. 

Do you or do you not, having heard what the defendants have, 
through their counsel, put as to the method by which they remove 
carbon, accept their explanation as the true one?—I think it is 
perfectly ludicrous from the scientific point of view. 

Is it or is it not the fact that hydrogen and nitrogen will react on 
carbon—carbon alone—at a temperature of anything like 1,600 
degrees /—There is no possibility. 

With regard to the action of the hydrogen and nitrogen upon 
carbon in the presence of tungsten as you find it in one of these 
filaments. You have made certain researches, and you are aware of 
the experiments which have been carried out. Do hydrogen and 
nitrogen react upon the carbon in a tungsten filament ?—Yes ; they 
form hydrocyanic acid. 

Notwithstanding your research upon the action of nitrogen and 
hydrogen upon carbon in the arc, could one at the date of the second 
patent, without experiment, have foretold that you could remove 
carbon from a tungsten filament by sucha gaseous mixture /—I 
have not heard of any manufacture until this circumstance utilis- 
ing this reaction for the purpose of a practical invention. 

Could it have been foreseen that you could use it practically and 


ng 
ut 
ed 
ve 3 
mn 
Lo 
1e 
l- 
fo) 
le 
iS 
8, 
0 
rt 
t 
n 
t 
l, 
0 
e 
: 


THE ELECTRICAL REVIEW. 


[Vol. 70, No. 1,799, May 17, 1912, 


with success to remove carbon from a filament without experiment? 
—It would not have occurred to me. 

CouNSEL then put to witness in great detail certain experiments 
which had been made to test the second part of defendants’ process, 


and asked : What is your view as to whether or not, in the second . 


stage of defendants’ process, some carbon is removed by the action 
of nitrogen and hydrogen upon it for the formation of hydro- 
cyanic acid or cyanogen compounds ?/—I have no doubt about it 
from the description Dr. Passmore gave that phospham was being 
used, that undoubtedly ammonia was being evolved, and that the 


conditions were perfect conditions for the interaction, so as to pro- . 


duce cyanogen bodies. 

Cross-examined by Mr. TERRELL : With regard to the dispute 
the first patent, plaintiffs say that the defendants are using an 
oxidising process for removing the carbon in a sintering bell. 
Defendants say they are not using the oxidising provess at all sub- 
stantially, but are removing carbon by evaporation, either as a 
carbide or as carbon ?—Yes, you are putting it alternatively. 

A long argument then ensued as to the conditions for carrying 
out an experiment proposed, with a view to demonstrating that 
carbon could be removed from a filament containing °7 per cent. of 
carbon by heating it in a bulb containing perfectly pure hydrogen. 
Sir JAMES DEWAR explained the precautions that must be taken 
to eliminate water and oxygen in detail. 

Supposing these filaments when they are taken out of the globe 
are carbon free, as carbon free as they generally are after 
ween: What will you say to that ’—I will wait till I see the 
result. 

May I take it that you do not believe that result will be 
seen ?—I have told you that I know of nothing in scientific 
literature to suggest that carbon is more volatile than tungsten, and 
I have given other reasons, That would be something that would 
be an improvement on what you have put to the Court. I do not 
say it would satisfy my mind even then. 

Iam trying to find out what would satisfy you ?—You see you 
can never satisfy the pure experimentalist ; he knows the tricks, 
how he is deceived if he is a real researcher. 

Supposing you have got phospham in the lamp on the stem, and 
that lamp gets heated very considerably in the way which it gets 
heated when it is being sealed up, and when it is being evacuated 
you would expect to get ammonia off /—Certainly. 

And in that case you would expect to find cyanogen if there were 
carbon present in the filament 7—Yes. 

You have never been able to prove it?—Further than by the 
spectroscope, You cannot weigh the quantities that you detect by 
the spectroscope. 

You do it I understand by taking a Geissler: tube and passing a 
spark through it ?—Yes. ° 

The mere passage of the spark destroys cyanogen does it not ?— 
Not at all, otherwise we should never have been able to prove the 
genesis of the cyanogen spectrum at all. : 

The observation is only a very instantaneous observation that you 
can get ?—No, it is perfectly continuous. : 

Mr. TERRELL: My lord, I think that.the experiment I have 
suggested to Sir James Dewar should be done in the presence of 
witnesses that there may be no dispute. 

His LorpsHip : The difficulty I feel about these experiments 
which you propose to do with what you say is perfectly pure 
hydrogen and no oxygen is, they seem to me, to be inconclusive. 
Suppose, contrary to Sir James’s opinion, you had got rid of the 
carbon, it does not follow that if you have got oxygen there you 
do not get rid of the carbon by oxidation. 

Mr. TERRELL : I want to prove that the theory I put forward 
is a possible one, and then to show by direct evidence that the 
process as carried out by us is, at any rate, more likely to be the 
removal of the carbon in the way in which I say, than the way in 
which they say. 

His Lorpsuip : I do not think I can give any direction about it, 

Mr. Henry CROOKES, examined, said that for the last 20 years 
it had been his duty under the supervision of Sir James Dewar and 
Sir William Crookes to analyse the water of London and many 
other places, He had carried out the experiments on the filaments 
given to him by Sir James Dewar by a similar process to one which 
he generally used for the organic combustion of water residues, 
but as a higher temperature had to be used, and it was 
that the tungsten filaments would be more difficult to oxidise, 
instead of using oxide of copper he used chromate of lead, which 
was a more powerful oxidising agent, and he used quartz tubes 
instead of glass tubes. He also took the precaution of having the 
quartz tube not touching anything. It was not in contact with 
anything as was suggested on the previous day, so that there was 
no trace of vitrification or porosity. That had also been determined 
by direct experiment afterwards. There was no leakage whatever. 
The results were quite correct. 

Mr. WALTER then summed up the plaintiffs’ case. On the first 
patent there were two issues only so far as he could see which had 
really been dealt with in the case. The first was non- 
infringement, and the second one was no subject matter. Non- 
infringement he would not deal with at present, because he did 
not at the moment fully understand what was now, in view of 
what ‘the Court had heard, going to be the suggested case 
of non-infringement. As regarded the second patent, the 
only points which he had been able to understand in connection 
with that were no infringement, and that hydrogen and nitrogen 
would not work. 

His LorpsHir : And prior grant. 

Mr, WALTER: Your Lordship is quite right. It isa prior grant 
on Specification No. 15,510, of 1907. I will deal with that. On 
the third patent, continued counsel, the only point I apprehend is 
no subject matter. : 


roe aso There is a question of prior user in the third 
pa 

Mr. WALTER, proceeding on the question of subject-matter, 
said the defendants said that Dr. Welsbach suggested the 
use of osmium for filaments, and that amongst several other 
processes he suggested the use of steam and hydrogen for 
osmium. It was one amongst several processes to which attention 
would be called, all of which would work for osmium, and they 
said there was no invention in using steam and hydrogen for the 
formation of a tungsten filament. 

His LogpsuipP, it seems to me, that your case is that the plaintiffs 
by their patent make a new manufacture, That is to say they 
make a tungsten filament which had never been made before, and 
it is none the less a new manufacture, because someone else had 
made an osmium filament, and had made it by the same process, 
That is what seems to be your case. 

Mr, WALTER said that was so. It was said either by Dr. 
Passmore .or Dr. Liebmann, that all chemical processes were the 
tools with which a chemist worked, and it was nihil ad rem to say 
that because a process worked and produced one manufacture, it 
was going to produce another manufacture of a different material 
altogether. That summed up the whole position. He would draw 
his Lordship’s attention to one question. It was a new manu- 
facture altogether, but what was it to the chemist? In order to 
make their case, they must go as far as this. That everyone who 
read that osmium = patent, would know without trial or 
experiment, that one of the processes, viz. steam and hydrogen, 
would make the new article manufactured, viz., tungsten filament, 
But chemistry was an experimental science; no one could predict. 
If it was so obvious, Welsbach having said that this was a process 
which applied to the platinum group, why did everyone when he 
came to mention tungsten in his specification, go to different pro- 
cesses altogether? All the subsequent inventors, including 


. Siemens, so far from trying such a process had only applied it to 


the platinum group. That was the whole case as regards sub- 
ject matter. Dealing with the’question of infringement, counsel 
then detailed at great length the process as carried out by the 
defendants in the manufacture of their filaments, He said there 
were apparently three theories by which the defendants sought to 
explain what took place in their sintering jar. The theories put 
forward were that carbide of tungsten was formed and 
volatilised as such; that carbide was formed and split up, 
eliminating carbon as such ; and the last one was what he would 
call the football theory, viz., that the filament kicked out bits of 
carbon mechanically in some way. Those theories had been put 
forward as the explanation of what was apparently a very simple 
chemical operation. It had been suggested that there was a point 
on subject matter outside Welsbach, viz, Just and Hanaman’s 
German specification of 1904, which was one plaintiffs disclaimed. 
The first part of that specification said: “Ifa carbon filament is 
subjected by means of an electric current to a high temperature in 
the vapour of tungsten oxychloride in the presence of only very 
little hydrogen, a most remarkable reaction occurs. The carbon 
filament is gradually transformed completely into a filament of 
pure tungsten, a process which has already been employed in an 
analagous manner for the manufacture of osmium filament.” It 
was, said counsel, suggested that although that was expressly dis- 
claimed, it had some bearing on the subject-matter of the first 
patent. From the point of view of law—assuming there had 
been no disclaimer at all—how did the disclosure of the fact that 
in an oxychloride solution of tungsten (assuming it would work) 
with a filament of carbon surrounded by tungsten, you could 
eliminate carbon, affect a process of manufacture which got rid of 
carbon by means of steam and hydrogen? 

His' Lorpsuip: All that could be said about this is that this 
showed one means of making a tungsten filament. 

Mr. WALTER here detailed to his Lordship the objections to the 
second patent. ‘ 

His LorpsHIP : The defendants, you say, accept your first patent, 
and they remove the carbon by steam and hydrogen. 

Mr. WALTER : That is so. 

His LorpsHip: Do you go as far as this :—Supposing this 
process, the second part of their process, has nothing in their minds 
to do with the removal of carbon, its purpose is a different one 
altogether, but that, incidentally, it does remove carbon, do you say 
they are infringing your patent ? 

Mr. WALTER: Yes, my lord. 

_ CounsEL then dealt with the third patent and said that Dr. 
Liebmann called the invention “an act of inspiration.” The 
history of the art in itself was the best refutation of the idea that 
there was not invention. If anyone had thought it out he could not 
have arrived at the conclusion that he was not doing the most 
dangerous thing, when he was going to pass through the stage of 
decarbonising prior to sintering. It was an act of invention of a 
high order. 

Mr. TERRELL, opening the case for the defence, said when his 
learned friend opened the case, in dealing with the first patent, he 
did so as though this was the patent which had made the success 
of the carbon-filament industry. His learned friend had not 
brought before the Court any evidence of any lamp maker who 


* could tell what the history of the thing was, or what was being 


done at the time of this patent or afterwards. He simply opened 
it and left it there. He (Mr. Terrell) proposed to call evidence as 
to what the real state of things was. He would first of all ask his 
Lordship to look at some dates which appeared on the specification 
itself. The register of this patent had been searched, and it was 
dated 1904. It was bought by the predecessors in title of the 
present plaintiffs—they were the same people, only a change* 
of name took place, viz, on August ond, 1907.. Between 


those two dates nothing. whatever had been done with it, 
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either in this country or any other country. At the end of 1907 
the defendant company was formed amongst other companies ; 
that was to say, there was the “ Z" Co., of Germany, the “Z” Co., of 
France, and the “Z” Co., of England, which is connected with the 
present action. They were formed sometime in June, 1907, and 
commenced actively manufacturing and selling tungsten filaments. 
The persons who owned this patent had not put it into operation in 
any way. His Lordship would be told that the secret of the 
success with which it met was that they had discovered the hard 
paste process, and that they were able to make, for the first time, 
high-voltage lamps which had never been made before, and that 
the “Z” Co. really were the pioneers in this country of the tungsten- 
filament industry. Having bought a patent in 1907, at sometime 
in 1908 the plaintiffs woke up to the fact that it might be amended, 
and they made an application to amend. The document which they 
lodged at the Patent Office stated they sought to amend because 
certain parts of the specification were of doubtful novelty. 
In January, 1909, they obtained leave to amend. At that time 
defendants had built up a big industry in tungsten filaments in 
this country, and in 1910 that industry further increased. They 
brought no action upon this patent, until some time in May, 1910, 
they issued a writ against some other people—that action was 
settled. In 1911 they began issuing writs against defendants’ 
customers, and it was with some difficulty that in the end defendants 
succeeded in getting the trial of this matter, as against themselves, 
where the position could properly be defended. Then the writ was 
issued in this action. His Lordship would therefore see that it 
was not the case of defendants who were trying to get the industry 
and the work of other people, but it was the case of a company who 
had bought a patent which they themselves admitted, when they 
bought it, was invalid, but which they thought that they could 
make wide enough to capture on it the tungsten filament industry. 

Mr. ASTBURY said the Osram Co. began to manufacture these 
lamps in 1907, and before that the patent was worked in Germany. 

Mr, TERRELL, resuming, said this was originally a patent for 
tungsten and molybdenum manufactured in two different ways, and 
they came to his Lordship and said: “Our invention is one of 
selection.” It was found ‘that it was well known that certain 
metals were highly refractory—they had the power of resisting 
high temperature without fusion; it was also known that these 
highly refractory metals for the most part were non-ductile metals. 

One of them which could not be drawn was osmium, which 

belonged to a group of metals different from the group to which 

tungsten and molybdenum belonged ; therefore the difficulties were 
exactly those in the way of making a filament out of tungsten and 

molybdenum. Welsbach devised a method of using osmium in a 

very finely divided condition mixed with a binding material. 

The paste was forced through a die to produce the 

filament, which was subsequently baked and electrically treated. 

At the date of Welsbach’s invention that was absolutely new. 

After that came Sander’s specification, which belonged to the 

“Z” Co.; in that Sander was dealing with uranium. He got the 

idea of producing the metal wire by incorporating the powdered 

and finely-divided metal with a cellulose solution and forcing 
it through a die—‘‘in the usual manner ”—sgo that now it would 
be seen that it was usual to do it in that way. Then he dried the 
filaments by heating at about 250° C. or up to 300° C. in order to 
carbonise the binding agent, preferably in an atmosphere of 
hydrogen or nitrogen, or at least in a receptacle from which 
atmospheric air is excluded as much as possible. That was 

Sander’s idea. He says: The filaments are then fire-heated by 

being attached -to auxiliary electrodes and placed in a receiver 
® provided with conducting wires by means of which electric current 
can be conducted through the filaments, Then the air is exhausted 
from the receiver and hydrogen or other suitable gas or gas 
mixture may be conducted into the receiver, whereupon . the 
filament is very carefully and slowly brought to a glow 
by means of an electric . current of suitable tension, and 
then brought to the highest degree of white heat.” Sander 
brought into Welsbach the idea that we now have § of 
sintering. The whole process was there. If Sander was put into 
practice, and if his learned friend’s story was true, Sander was 
sintering his uranium filaments in an atmosphere of steam and 
hydrogen, although he only said hydrogen. Certainly it was a 
uranium filament, but it was being treated in exactly the same way 
as defendants treated it. That being the state of affairs with regard 
to Sander, what was wanted now was to get the practical details by 
which all of this was ultimately accomplished. Before Just and 
Hanaman, several ple had pointed out that tungsten was 
capable of being brought to a very high cegree of heat without 
fusion or dispersion. 

His LogpsHip: Your point is, with regard to that, that if the 
making of a tungsten filament is in itself a new manufacture, they 
made it. Mr. TERRELL: Yes, and published it; therefore, the 
article had been made before, although not in the same way. I 
come now to ask your Lordship to put a construction on the speci- 
fication which is sued on in this action. 

His Lorpsuip: You have to find out what it would convey to a 
eags person knowing the art and having this document put before 


CoUNSEL then referred to the specification sued upon in the case, 
No. 23,899, of 1904, and read up to the passage: “.. . Now, in 
accordance with the present invention, it is possible to produce 
filaments consisting of pure tungsten, and which do not, therefore, 
present the defects above referred to. For the manufacture of 
filaments of this kind, finely divided tungsten or tungsten com- 
pounds, such as tungstite, tungstic acid, tungstic sulphide . . . .” 
When I am reading this, I may say that I shall be describing 
‘somes! Welsbach’s process if I substitute the word osmium for 
ungsten, 


His LorpsHiP: Yes, I have seen that for some time ; I think 
that is so, 

Mr. TERRELL: Tungsten as a filament is old; the production of 
a pure tungsten filament by one process is old. Welsbach has 
described a process which a chemist, being told of the qualities of 
tungsten, would know is applicable without any invention to the 
metal tungsten. If that isso, there is no invention in applying the 
process revealed by Welsbach for getting a wire to a metal which 
presents the same difficulties as the metal which Welsbach used. 
If my friend’s’ witness had said, ‘‘ Yes; but you had to get 
over this difficulty or that difficulty in using tungsten,” then, 
I concede, that there would have been invention even in applying 
the process of Welsbach. Tungsten is reduced by hydrogen, and, 
therefore, as a consequence, is not oxidisable by water in the pre- 
sence of hydrogen at reasonable temperatures. : 

His LorDsHIP: The word “reduces,” as I understand it, means 
brings back the metal from the oxide. 

Mr. TERRELL: Yes. 

-His Lorpsuir : It is reducing in that sense. 

Mr. TERRELL; Yes; therefore it follows that it was very well 
known that tungsten was not oxidised by steam. 

Mr, AsTBuRY: When you say not oxidised by steam you do not 
mean other than in the presence of hydrogen ? 

Mr. TERRELL: It is not oxidised by steam at that temperature 
at all. 

Mr, WALTER: Whether the hydrogen is there or not ? ‘ 

Mr. TERRELL: It is oxidised in the air, but if the air is not 
there it is not oxidised by steam, That is what I say. 

Mr. AstBury: It is far more oxidisable even than iron. 

Mr. TERRELL: Not by steam. : 

Mr. TERRELL: I say that this patent discloses no subject 
matter because there was no problem to be solved and no difficulty 
to be got over which had not been solved and-got over 
before by Welsbach under similar circumstances. Counsel then 
dealt at some length with the experiments that had been put 
before the Court by plaintiffs, and said :—If plaintiffs are accusing 
a man of infringing their patent, they ought to bring experiments 
- which are on the sort of thing that he is doing, not on something 
imaginary which he is not doing. : 

Mr. AsTBuRY: Might I make an application now as this 
point is being taken, viz, that we should have a sufficient 
quantity of the various filaments they make because we have 
used them all up, and also a sufficient number of samples of 
all the filaments that are complained of by way of infringe- 
ment in this action, in order that_we may have further 
tests made with their filaments, We thought making them with 
ours made no difference. 

His LorDSsHIP eventually agreed that further experiments should 
only be conducted if required. - 

Mr. TERRELL resuming on the issue of infringement, he would 
suggest to his Lordship not one of plaintiffs’ experiments, even 
although they might show that defendants had moisture with their 
hydrogen, and although they might show that defendants had 
moisture in the sintering, not one of plaintiffs’ experiments showed 
that the filaments, such as defendants made, were sintered by 
chemical operation. With regard to insufficiency of description 
—there was no description at all in the patent sued upon as to 
what had to be done. It was a statement of chemical reactions, 
but what had to be done was not told. _ This specification, he sub- 
mitted, was hopeless. This patent had been bought up, and had been 
amended long after it was taken out, and it was hoped now that 
some Court would give it a construction which would give them a 
monopoly of squirted tungsten filaments. With regard to patent 
No. 2, a very curious state of things arose. He was going to sub- 
mit that this patent, and his witnesses, as at present advised, 
were going to say that patent No. 2 as a chemical fact was 
nonsense. This man was actually taking out a patent for reducing 
the quantity of water vapour and increasing the percentage of 
hydrogen. Although he (Counsel) knew that his Lordship could 
not construe the first patent by the second patent, this one could 
be used as a piece of literature to show what men at the time meant 
by steam and meant by water vapour. With regard to the question 
of prior grant, which was specification 15,510 of 1907, he submitted 
that defendants did not infringe that patent by anything that 
they did, and in respect of that patent he contended there 
was a prior grant. As to the question of prior user, this was 
done by Popham in~ the west-end of London at 
Mr. Stearn’s works. Mr. Stearn was a lamp manufacturer 
in London, and the purchaser of a process in Germany for making 
metal-filament lamps. He saw the weights put on for a con- 
siderable time before the defendants’ and plaintiffs’ patents, 
in Germany. He and his man Popham were there, and they came _ 
over to England, and continuously manufactured lamps by putting 
the weights on some time before the date of this patent, and after 
the date of this patent. The question would arise, did they do it 
in public in such a way as to be a publication. Supposing your 
Lordship found that although the lamps were made in public, and 
this particular operation was not done in public then, this con- 
sideration was arrived at, This was a process which at the time of 
the grant of this patent, was being used by someone else, and came 
within the terms of the grant of this patent, which others at the 
time of the grant’should not use. It was not a question of prior 
publication, but it was a question that this was being used by 
someone else, to grant a patent for which would be to- 
stop the man who was using it, and who had a right to 
use it, from continuing to use it. If prior user was estab- 
lished, and he could not see any reason why it should not 
be established, that was an end of patent No. 3. When his 
Lordship had heard the evidence, he (counsel) would ask him to say, 
first, with regard to patent No. 1, that there was no subject-matter 
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and that defendants had clearly not infringed on the first con- 
struction, and om the second construction that they had not 
infringed on the evidence. With regard to the second patent, that 
there was no subject-matter, and that there was no infringement. 
In respect of the third patent, that there had been a clear prior 
user, and also that there was no subject-matter, because it was no 
improvement on what was done before, and what_ was admitted to 
have been done before. 
(Zo be continued.) 


[The hearing was concluded on May 13th, when his Lordship 
reserved judgment. | 


TRAMWAYS AND HEAVY TRAFFIC, 


THE interlocutor of Sheriff-Principal Wilson has been issued in an 
appeal made to him by the Greenock and Port Glasgow Tramways 
Co. against the decision of Sheriff Welsh, in an action for interdict 
and damages raised by them against Messrs. Rankine & Blackmore, 
engineers and ironfounders, Greenock. The pursuers sued for 
compensation for damage alleged to have been caused to their track 
by the haulage of boilers and machinery over the roadway, and 
also sought to interdict defenders from conveying such loads over 
their track. 

Sheriff Welsh decided against the pursuers in the original 
action, finding that the condition of the track at the times com- 
plained of was not brought about primarily by the defenders’ 
traffic, but partly by said traffic, and partly by the worn condition 
of the track at the time, and primarily by the pursuers having 
laid down setts of a soft and inferior wearing quality. That 
decision has been upheld by Sheriff Wilson, who states that 
pursuers’ action was not well founded in fact or in law. The 
traffic was not a nuisance, and the streets must be kept ina fit 
state to receive it. The real reason of the track setts becoming 
broken was that they were unequally laid, were not of sufficient 
_—. and contained soft granite, which could not stand ordinary 
traflic. 

The appeal was refused, with additional expenses against the 


‘tramway company. 


ELLIs v. OSRAM LAMP Works, LTD, 


TuIs action, which related to an alleged nuisance caused by the 
defendants’ works, was before Mr. Justice Neville on May 9th, in 
the Chancery Division, but was dismissed, the plaintiff not 
appearing. 

Mr. WERTHEIMER, who, with MR. JENKINS, K.C., appeared for the 
defendants, said that Mr. Cavanagh, who had drawn the statement 
of claim, did not now appear for the plaintiff, and he understood no 
other counsel had been instructed. The action was brought to 
restrain an alleged nuisance of noise and vibration, and there was a 
counter-claim by the defendants for damages for delapidations 
under a tenancy agreement. The defendants were, however, willing 
to waive any claim on the counter-claim, and have the action dis- 
missed with costs. 

The plaintiff not appearing, his Lordship dismissed the aetion 
accordingly. 


WILSON v. LANCS. UNITED TRAMWAYS Co. 


HANNAH WILSON, aged two years, of Bolton, near Atherton, was 
on Friday at Leigh County Court, awarded £100 from the Lancs, 
United Tramways Co. for damages for an accident on December 19th, 


. She tried to cross the road as a tramcar was coming along, and 


was knocked down and injured so badly that her right foot 
had to be amputated. The driver had previously stopped to allow 
her sister to run across. 


ELECTRICAL ENGINEERING Co.’S AFFAIRS, 


In the Chancery Division, on Tuesday, May 14th, Mr. Justice 
Swinfen Eady heard a petition by Edward Foster & Son, Ltd., 
electrical and sanitary engineers, &c., of Halifax, to confirm a 
speciul resolution to reduce the company’s capital by £14,665. 

Mr. F. K. Russett, K.C. (with Mr. Ashton Cross), appeared for 
the company, and said the whole burden of the reduction was to be 
borne by one shareholder—Mr. Foster, the chairman of the com- 
pany. The company was incorporated in 1897 with a capital of 
£50,000, divided into 5,000 £5 preference and 5,000 £5 ordinary 
shares. All the preference and 3,000 of the ordinary shares were 
issued, and of these 1,000 preference and 2,000 ordinary shares were 
issued as fully paid to Mr. Foster, who was the vendor to the com- 
pany. It was proposed to cancel a block of each of these shares. 
How the money had been lost was proved by Mr. Foster and the 
company’s accountant, and it was to be met by a revaluation of the 
company’s goodwill. 

His LorpsHIP : Has this petition been advertised ? 

Mr. RUSSELL: No; in the peculiar circumstances of the case 
the Registrar dispensed with both the advertising and the use of 
the words “and reduced.” Continuing, counsel said that they 
proved the loss at £14,665, and it was proposed to cancel 1,981 of 
the vendor’s ordinary shares, equal to £9,905, and 952 of his pre- 
ference shares, making altogether £14,665. 

’ His LORDSHIP said he could not deal with this petition in the 
absence of evidence as to the deferred shares mentioned in the 
balance-sheet. He did not accept the view that the other share- 


. holders were not affected by the reduction of the ordinary capital. 


He thought they were materially affected. 
Mr. RUSSELL said they all had complete notice of it, and the 
resolution was passed unanimously. 


His Lorpsuip : That may be, but the question is whether they 
are affected. 

Mr. RvussEwx : The loss is going to fall upon Mr. Foster. 

His LorpsH1® said the petition must be advertised, and he would 
adjourn it for a week for that purpose and for further evidence, 
His Lordship asked what dividend the company had paid. -$— 

Mk. RvussELL replied that for the first 10 years the preference 
shareholders got their 54 per cent. cumulative dividend, and the 
ordinary shareholders their 5 per cent., but for the last three years 
no dividend had been paid, there having been a loss on trading. 

His LogDsHIP directed the petition to stand over for a week, 


~ SPITTING IN TRAMCARS, 


AT Bacup, on Monday, the first prosecution by Rawtenstall Cor- 
poration for the offence of spitting in tramcars was heard against 
a defendant named Patrick O’Brien, quarryman. Wm. Riley, 
conductor, said that on the 14th ult., defendant persistently spat 
in acar travelling from Rawtenstall to Bacup, and when cautioned, 
defied the conductor and gave a wrong name and address. Mr, 
C. L. E. Stewart, electrical engineer and manager of the Rawten- 


~stall Corporation tramways, said they had had great trouble on 


account of the exceedingly offensive condition of the tops of the 
cars, through spitting, so that ladies would not go on top, 
Notices had been posted in a]l the cars for some time prohibiting 
the practice. Dr, Brown, M.O.H., Bacup, gave evidence, and the 
Magistrates imposed a penalty of 10s. and costs. 


In ve THE CONSOLIDATED ELECTRIC WORKS AND 
APPLIANCES, LTD. 


THE affairs of this company came before Mr. Justice Parker in the 
Chancery Division on Monday, May 13th, in a debenture-holders’ 
action instituted by Mr. Clarke and Mrs, Squire. 

Mr. CROSSFIELD, who represented Mrs. Squire, said that she held 
the whole of the first mortgage debentures issued by the company, 
and the defendants, who were the company, and subsequent incum- 
brancers, had put in no defence to the action. The action, 
therefore, came on upon motion for judgment, the plaintiff asking 
for a declaration that she was entitled to a charge in respect of 
50 debentures for £50 each, and the usual accounts and inquiries. 
The company and Mr, Clarke appeared, and assented to the order, 
but Mr. Wicks, who held debentures, was not represented. 

Mr. STEPHEN LYNCH said he appeared for the company, and 
raised no objection to the proposed order. 

His LoRDSHIP said he would make a declaration that the plaintiff 
was entitled to a charge, and, in addition to the usual accounts and 
inquiries, would direct an inquiry as to whether the Wicks claim 
was subsequent to or prior to the plaintiff's, He continued the 
manager, who had been appointed until June 30th, until October 31st 
next, 


WORKMEN'S COMPENSATION ACT. 


As the result of the death of Henry Andrews, who was killed by 
electric shock at the Pigeon House Electricity Works, Dublin, on 
February 23rd, his mother sued Messrs. Ferranti, Ltd., his 
employers, for compensation, he having been her sole support. The 
Recorder last week awarded £150 compensation. ¢ 


NEW ELECTRICAL DEVICES, FITTINGS 
AND FLANT. 


Thermo-Electrical Combustion Calorimeter. 


Prof. Ch. Féry recently submitted to the French Academy of 
Sciences a novel thermo-electrical calorimeter, which, like the 


‘Mahler apparatus, is well adapted for determining the heat value 
of fuel. A distinctive feature of this apparatus is the fact that © 


the heat value is read immediately from a dial without any 
correction. 

The calorimeter bomb A, fig. 1, has been made as light as possible, 
the water mass—which in the Mahler apparatus serves as the main 
heat mass—being dispensed with. The bomb is kept in the centre 
of a metal cylinder B by two constantan disks K K, and forms the 
hot junction of a large thermo-electric element, the cold junction 
being constituted by the cylinder 8. After introducing the fuel, 
according to usual practice, into the crucible c, the bomb is filled 
with compressed oxygen and ignited by means of the battery P. 

The deflection of the milli-voltmeter v, the range of which 
corresponds to the combustion of one gramme of pure carbon, yields 
without any correction the heat value desired. The heat losses due 
to the conductance of the constantan disks have been made great 
enough to allow any losses by convection and radiation, which are 
not proportional to the difference in temperature between the bomb 
and the cylinder, to be neglected. The only correction left accord- 
ingly corresponds to the loss of heat due to conductance, and as 
this is proportional to the figure to be measured, it does not in any 
way alter the relative values of the deflections corresponding to 
each fuel. 
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Experiments made at the §aboratoire des Arts et Métiers lave 
borne out these theoretical previsions, showing the value of a 
division of the milli-voltmeter, as given in heat units, to be inde- 
pendent of the weight and kind of fnel. 


Vv 


Fig, 1—FERY THERMO-ELECTRICAL CALORIMETER. 


This apparatus, which is mainly intended for industrial purposes, 
can, with a few trifling alterations, be adapted to laboratory use. 


Patent Tilting and Rise-and-Fall Fitting. 
Messrs. C. J, THURSFIELD & Co., LTD., of Cecil Works, Clement 


Street Parade, Birmingham, have introduced an ingenious cord 
pendant which has a vertical rise-and-fall movement in addition to 


Fig. 3.—EDISWAN D.c. ELECTRIC FAN 


Fie. 4.—W. E. INstrv- 
MENT PROTECTOR. 


Fig. 2.—THURSFIELD PATENT 
ADJUSTABLE SUSPENSORY 
FITTING. 


the tilting of the shade (fig. 2). Apart from this advantage, the shade 
remains fixed in the position in which it was tilted, and has no 
tendency to turn round and alter its position after it has been 
tilted. To economise flex and to ensure smooth running it should 
be wired with single flexible cords, not twin, two of which are used 
for current leads, 

The balance weight should be loaded sufficiently with shot so 
that the fitting remains quite stationary at varying heights; the 


efficient loading of this weight is important, as it also balances the 
shade when tipped at an acute angle. The fitting is particularly 
useful for drawing offices, picture galleries, bedrooms (for reading 
in bed), for lighting music, and also for hospitals. It can be 
supplied in a larger size for operating theatres in hospitals. 3 


Ediswan Electric Fans. 


THE Epison & Swan UNITED ELEctTrRIc Lieut Co., Lrp., of 
Queen Strect, E.C., have recently introduced a special type of 
electric fan, suitable for use on direct-current circuits. These are 
supplied in the convertible table or bracket pattern, also as port- 
hole fans, one of which we illustrate (fig. 3), the blade diameter being 
12 in., and the power consumption 40 watts at about 1,300 R P.M. 

Particular attention has been given to the design of these fans, 
which are recommended as being both sparkless and noiseless in 
operation, and embodying the best construction. Full particulars 
and prices are contained in leaflet No. H 2,248. 


W. E. Instrument Protector. 


The WESTERN ELEcTRIC Co., LtD., of North Woolwich, London, 
have sent us details of their instrument protector which are of 
considerable interest to the telephone engineer. It is claimed that 
this protector, which is known as the No. 5,054, is the best in design 
yet produced for the protection of instruments against abnormal 
currents, The special feature is the self-soldering heat coil, an 


ingenious device which obviates the trouble of replacing the coil 


after it has been operated. It consists of a coil carrying a star- 
wheel, which holds a contact spring in place. A flow of current 
through the coil melts a fusible solder and allows the star-wheel to 
turn and thus release the spring and break the circuit. In a few 
seconds the solder sets and the contact spring may be replac e, 
provided the fault has been cleared. In addition to the heat coils 
there are the usual carbon block cut-outs with mica separators, and 
also fuses, all very compactly arranged on a porcelain base 3} in. x 
2% in. only, with cover (fig. 4). 

Protection is thus given against sneak currents (small currents 


’ which cause damage after protracted flow), moderate currents such 


as in electric lighting mains, high-pressure current up to 600 volts, 
and also lightning. This protector is not suitable for pressures 
above 600 volts, although it is quite effective against lightning, due 
to the fact that the latter has very high voltage but little energy, 
in other words a minute current, and the carbon cut out is operated 
immediately and the energy all expended. The corditions are 
different in the case of a power circuit of, say, 1,000 volts, asa 
sufficiently heavy current may flow to maintain the arc across 
the carbons, 

The heat coils and fuses are in series with the carbon cut-outs 
looped across the lines (with centre points earthed) between fuses 
and heat coils. The necessity for both fuses and heat coils is 
apparent, if we suppose that the lines are in contact with electric 
mains. A current will flow through the fuses but not through the 
heat coils, so that if the fuses were not fitted, the line might be 
destroyed. The protector is adapted either for central-battery or 
magneto circuits, and is also largely used for fire-alarm circuits, 


PARLIAMENTARY. 


Light Railways Bill. 


STANDING CoMMITTEE B, under the chairmanship of Sir A. Griffith 
Boscawen, continued the consideration of the Light Railways Bill 
on May 10th. 

Clause 2, as amended, read as follows when the Committee 
resumed :— 

2.—(1) A trackless trolley system along any road or street may, 
with the conserit of the goad authority of the district in which 
such road or street is situate, which consent shall not be unreason- 
ably withheld, be authorised by order under the principal Act in 
the same manner and subject to the same conditions as a light rail- 
way, and that Act and any Act amending the same shall accord- 
ingly be construed as if the expression “light railway ” included a 
trackless trolley system. 

Provided that any such order shall contain provisions requiring 
the company, body, or person upon whom the powers thereof are 
conferred to pay the cost of any alterations or improvements in 
the road or street made for the purposes of, or rendered necessary 
by, the trackless trolley system, and to make a contribution 
towards the cost of maintaining the road or street, regard being 
had in determining the amount of such contribution to (amongst 
other things) the additional expense incurred by the authority by 
whom the road or street is maintained. 

(2) The expression ‘‘ trackless trolley system ” means a system of 
running on roads or streets without any defined track or line of 
rails mechanically propelled vehicles moved by electrical power 
transmitted thereto from some external source, and includes all 
apparatus necessary for working the system. 

(3) Mechanically-propelled vehicles used for the purpose of any 
trackless trolley system authorised in pursuance of this ‘section 
shall not be deemed to be light locomotives within the meaning of 
the Locomotives on Highways Act, 1896, or the by-laws and regu- 
lations made thereunder, nor shall they be deemed to be motor-cars 
within the meaning of any provisions of the Motor-Car Act, 1903, 
except sub-Sec. (1) of Sec. 1 of that Act, and the provisions neces- 

or enforcing that sub-Section, and subject to that exception 
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neither that Act nor the regulations made upon that Act nor the’ 


enactments mentioned in the schedule to the Locomotives on 
Highways Act, 1896, nor the Locumotives Act, 1898, shall apply 


to any such mechanically-propelled vehicles except in so far as 


they are incorporated or applied by the order authorising the 
system. Provided that notning in this provision shall affect any 
duties of excise (including the duties charged by Sec. 8 of the 
Locomotives on Highways Act, 1896) for the time being made in 
respect of any such vehicles. 


Viscount HELMSLEY moved the addition of the following ~ 


words to the clause: ‘‘Proyided that the Board of Trade shall 
make regulations specifying the dimensions and material of tires 
‘of all such vehicles and that such regulations shall be periodically 
revised.” He said his object was to ensure that the use of the 
roads by these vehicles was a reasonable one, and that they should 
not be allowed to use such tires as would do more than usual 
damage to the roads. 

Mr. J. M. ROBERTSON said that any order issued by the Board of 


Trade -would secure what the hon. member wanted, and, in fact, © 


the control already exercised by the Board of Trade afforded 
better precautions than that suggested by the amendment. 

It was agreed to insert words to the effect that the material for 
tires for the trackless trolleys should be regulated by an order 
issued by the Light Railway Commissioners. 

Mr. J. M. ROBERTSON then moved the addition of the following 
sub-clause :—" (4) Sec. 48 of the Tramways Act, 1870 (which 
applies to tramways certain enactments relating to hackney 
carriages), shall apply in the case of any mechanically-propelled 
vehicles used for the purpose of any trackless trolley system 
authorised in pursuance of this section in the same manner as it 
applies in the case of carriages used on a tramway.” 

& The amendment was agreed to. : 

o® Mr. H. LAwWsoN moved to add the words “ provided that the 
provisions of this section shall not apply to the County of London.” 
He pointed out that London had always been treated by Parlia- 
ment as being the subject for separate legislation as regarded tram- 
ways, and the Metropolitan Borough Councils had special powers 
with regard to tramways passing through their areas. He did 
not think anyone would suggest that there was any need for track- 
less trolleys within the County of London, because the London 
County Council had linked up the different parts by the tramways, 
and had running powers over the lines of outside authorities. 

Mr. J. M. ROBERTSON said the Board of Trade saw s0 little 
likelihood of trackless trolleys being required in London that he 
would offer no objection to the amendment. 

The amendment was then agreed to. 

The Committee next considered Clause 3, which read: ‘“‘ The sum 


of £750,000 shall be substituted in Sec. 6 of the principal Act for: 


£250,000 as the limit of the amount which may ke expended for the 
purpose of special advances under that Act. 

Replying to Mr. Hicks-BEAcH, MR. ROBERTSON said the amount 
actually advanced for light railways up to the present under 
Sec. 5 of the 1896 Act was £126,945, by way of free grants, and 
£22,200 by way of loan. In addition there had been promised 
£68,000 in free grants, and £16,000 in loans, which only left 
£16,742 out of the £250,000 as fixed by the Act. If the Light 
Railways Act was to be extended, Parliament would undoubtedly 
have to contemplate giving free grants. Light railways had done 
a great deal for agriculture and industry in various parts of the 
country, but the Act had not worked ¢o extensively as was 
desired, 

Clause 4 was agreed to as follows :—“ (4) Notwithstanding any- 
thing contained in Sec. 11 of the principal Act, provision may be 
made by an order under the principal Act for carrying Sec. 92 of 
the Lands Clauses Consolidation Act, 1845, as incorporated in the 
order in such a manner as to provide for the taking of part only of 
a honse, building, or manufactory, except where it is shown to the 
authority to whom the question of disputed compensation is sub- 
mitted, that that part cannot be severed from the remainder of the 
property without material detriment thereto, but no such provision 
shall-be made unless the Light Railway Commissioners are satisfied 
that special notice of the proposal to acquire part only of the house, 
building, or manufactory has been given under paragraph (}) of 
sub-Section (2) of Sec. 7 of the principal Act to the owner, lessee, 
and occupier of the house, buildings, or manufactory. 

The Committee counted out before the hour fixed for the 
adjournment. 

On Tuesday, Standing Committee B concluded its consideration 
of this Bill. 

Clause 6 dealt with the important question of local authorities 
guaranteeing dividends read as follows :—‘‘Clause 6 (1) The 
powers of the Council of a county, borough, or district under 
Section 3 of the principal Act shall include a power, subject to 
such conditions as may be prescribed by the order, to guarantee 
the payment of interest-or dividends on such amount of the loan or 
share capital of a light railway company as may be fixed by the 
order, and in fixing that amount regard shall be had to the benefit 
which may be expected to accrue to the area from the constzuc- 
tion of the railways. (2) The reference in Section 4 of the 
principal Act to a Council advancing or agreeirg to advance 
any sum shall include a reference to a Council guaranteeing, or 
agreeing to guarantce, any interest or dividends under this section, 
and as respects any case in which a Council have so guaranteed, or 
agreed to guarantee, any interest or dividends the words ‘the 
amount for the time being advanced by the Council,” in the said 
Sec. 4, shall be deemed to mean the nominal amount of the-capital 
the interest or dividends on which are guaranteed by the Council ; 
(8) Sec. 11 of the principal Act shall have effect as if the following 
paragraph were inserted therein after-paragraph (g) :— 

“(Ggqg) Authorising a Council to guarantee the payment of interest 


or dividend on the loan or share capital of a light railway company, - 


and the payment of any amount which the receipts from the 
undertaking are insufficient for the purpose of providing the sums 
required for the maintenance and working of the light railway 
when constructed, and limiting the amount of capital in respect of 
which, and regulating the terms on which, the guarantee may be 
given.” 

Mr. J. ROWLANDS moved that the clause be postponed. 

Mr. H. LAWSON considered the clause was unfair, and would be 
a dangerous power, open to abuse. 

Mr. J. M. RoBERTSON (Parliamentary Secretary to the Board of 
Trade) said that no such danger was incurred as was suggested. 
The original Act went quite as far in the way of allowing local 
authorities to incur liability. The clause before them simply varied 
the mode in which local authorities might incur the liability ; the 
power it gave was a more’ restricted and a less precarious per- 
mission than was given in the original Act. It simply gave the 
local authority an easier opportunity of assisting the scheme. 

Mr. LANE Fox submitted that the ease of the operation would 
make the clause more dangerous. ; 

Mr. J, SAMUEL said he considered ita serious departure from the 
existing law. 

Mr. Woop objected to the fundamental principle on the ground 
that if they passed such a clatise he did not see how they could 
object to a local authorily advancing money and guaranteeing divi- 
dends to any company for any purpose. 

To enable a decision to be taken on the question, Mr. Rowlands 
withdrew his amendment, and / 

Mr. WAEDLE moved the omission of sub,Clause 1. 

Mr. ROBERTSON pointed out that the whole object of the Bill 
was to assist light railways, but after the line which the Committee 
seemed to take it was no use trying to pass the clause. 

Mr. WARDLE’S amendment was formally carried, and the whole 
clause was negatived. The remainder of the clauses, which dealt 
with no point of principle, were carried without discussion. 

Mr. ROBERTSON proposed the following new clause to be inserted 
after Clause 3:—“In the case of an application for an advance 
under Part I of the Development and Road Improvement Funds 
Act, 1909, for the purpose of a light railway in Great Britain by 


any body or person other than a Government department, the . 


Light Railway Commissioners shall, for the purposes of Sec. 4 of 
that Act, be teken to be the Government department concerned, 
and accordingly the application shall ke sent by the Treasury under 
that section to the Light Railway Commissioners, to be by them 
referred together with their report thereon to the Development 
Commissioners.” 

The clause was agreed to without discussion. 

Viscount HELMSLEY proposed the addition of the following new 
clause :—‘ The term ‘road authority,’ or ‘local authority,’ in this 
Act, shall, as regards main roads vested in the County Council, 
include the County Council.” .The addition was carried on the 
casting vote of the chairman, and the Bill as amended was ordered 
to be reported to the House, 


Railless Trolley Schemes. 


Mr. Frep. Haut asked the President of the Board of Trade 
whether it was proposed under the Light Railways Bill to make 
the promoters of railless trolley schemes responsible for road 
alterations and maintenance ; whether road rates would also be 
leviable in respect of such lines ; and whether, in view of the fact 
that no greater wear and tear had been shown to arise from rail- 
less trolley vehicles than in the case of motor omnibuses, 
he would consider the desirability of placing the two forms 
of lecomotion on the same footing in these respects. 
Mr. Buxton replied that the Bill, as introduced on behalf 
of the Board of Trade, did not require a contribution for 
road maintenance from promoters of railless trolley schemes, 
nor did it expressly provide that promoters were to be liable 
for road alterations necessitated by their schemes, but this would be 
provided for in any order made under the rowers of the Bill. The 
Standing Committee, to which the Bill had been referred, had 
adopted an amendment requiring that every order authorising a 
railless trolley scheme should provide for a maintenance contribu- 
tion. Promoters.of railless trolley schemes would be liable to be 
rated on their undertakings in respect of the posts and wire erected 
by them as part of their system. He saw no evidence that railless 
trclley vehicles caused greater wear and tear to roads than motor- 
omnibuses. 


Bognor Electric Lighting. 


ON May 7th Sir H. Kimber’s Select Committee of the House of 
Commons commenced the consideration of the Bill promoted by 
the Bognor Gas Light and Coke Co., asking for powers to erect a 
generating station and to supply electricity, and to raise £30,000 
additional capital: The Committee considered at the same time 
Electric Lighting Provisional Order Confirmation Bill (No. 1), £0 
far as itrelated to the confirmation of the ordergranted by the Board 
of Trade to Mr. William Tate, of Tower House, Felpham, which 
contained the provision that the powers were not to be exercised 
unless the order was transferred to a company, and that the local 
authority should be empowered to purchase at the expiration of 15 
ears. 


Mr. BALFouR Browne, K.C., on behalf of the Bognor Gas Co., : 


said that if the Committee passcd the Bill, he undertook to say that 
district would get a supply of electricity and power in a much 
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Ae shorter time than if the provisional order was confirmed. Mr. Tate secure by by-law or regulation that the proper rule of the road 
he was a land agent, and had put up an arcade and kursaal and should be observed. The trolleys were also only to stop at fixed 
theatre and other building at Bognor, and he had also a little points, and were not to run through St. Petersgate on Fridays and 
ay private electric lighting undertaking, which was supplying current Saturdays, which were market days. 

of to his own tenants. If the order was confirmed, everything would Mr. Luoyp, K.C., said the terms of the decision would be com- 
be 4 depend upon Mr. Tate getting a company formed to take over the municated to the Board of Trade. 


order within a year. On the other hand, the Gas Co. was a sound 
concern, paying large dividends, and would be able to raise their 


t 
h 


be capital economically in the interest of the community. If the 
t company got their Bill they were prepared to pay Mr. Tate the cost 
0 of his plant on Land Clauses terms. 
ed. "Mr. CAMPBELL SWINTON, electrical engineer, was called on BUSINESS NOTES. 
val behalf of the Gas Co., and said that the company proposed to erect 
ed new works outside the town and use gas power to drive the ee 
he dynamos for the generation of electricity. There had undoubtedly : : 
r been a difficulty in making electric lighting undertakings in small The One-Break System.—During the recent coal 
he towns profitable unless the local company had been ina position to _— strike THe ELEcTRIC ConsTRUCTION Co., LTD., Bushbury, intro- 


stand a loss at the commencement. In the case of an existing gas 
company, undertaking the supply of electricity, they had, of course, 
their existing undertaking to fall back upon, and there was also 
saving of administration expenses and in road work. He did not 
think it would be a proper thing to make the statutory maximum 
price of such a concern 6d. per unit, in view of the general use of the 
metallic-filament lamp and the rise in the price of fuel. The 
Edmundson Electricity ‘Corporation, with which he was connected, 
and which had a large number of towns associated with it, had a 
system of charges by which the maximum price was 8d. per unit, 
and it went down with increased supply to an average from 4d. to 
6d. With regard to the provisional order of Mr. Tate, the fact that 
the concern would be purchasable at the end of 15 years would militate 
against the raising of capital. He also considered that the estimate 
of Mr. Tate, that the consumption of electricity would be 180,000 
units per annum at the end of four years, was not reasonable. 

Questioned by the CHAIRMAN as to what Mr. Tate’s view was of 
the offer of the Gas Co. with regard to purchasing his plant, MR. 
Vesuy Knox, K.C., said he thought, if the Gas Co. got their 
Bill, they ought to be compelled to buy the Tate Co. out. 

The CHAIRMAN pointed out that if, in the public interest, the 
Committee decided to grant the company their Bill, then Mr. Tate 
would be in the position of a private proprietor who simply lit his 
private establishment without public authority. 

Mr. VESEY KNox intimated that his client would take the risk, 
and that he declined the company’s offer. 

Mr, CAMPBELL SWINTON continued his evidence, and criticised 
the estimates of the Tate scheme. 

In cross-examination by Mr. VESEY Knox, WITNESS said he 
considered that in a short period the Gas Co. would be able to pay 
4 or 5 per cent. on the electrical undertaking, because the admini- 
stration and upkeep expense, as he had explained, would be small, 

On May 8th the parties came to an agreement wader which the 
provisional order granted to Mr. Tate was withdrawn, and the 
following clause was agreed to :-—“(1) The company to lay mains 
and provide supply in the compulsory area in two years; (2) The 
company not to raise the price sper unit to consumers at present 
supplied by Mr. Tate, and to supply Mr. Tate with electricity for 
use in daylight hours at 14d. per unit (minimum payment £100 per 
annum), at 1°4d. for the theatre, arcade, and kursaal ; (3) The com- 
pany to treat within six months after the passing of the Bill, and 
to purchase under the Land Clauses Act, Mr. Tate’s electrical under- 
taking, including his premises in Richmond Road, and the 
machinery, mains, and services; (4) The company to pay £250 
towards the cost of the provisional order on Royal Assent.” 


Stockport Railless Traction Scheme. 


THE Select Committee of the House of Lords presided over by Lord 
Ribblesdale last week considered the Bill promoted by the Stockport 
Corporation, which, among other things, authorised the Corporation 
to install and run railless trolley cars in connection with the 
tramways. The only opposition came from Mr. John Bateman and 
a number of other owners of property in the district through which 
it was proposed to run the cars. 

_Mr. H. Luoyp, K.C., appeared with Mr. Jeeves for the Corpora- 
tion, and explained that the original intention was to have run 
railless cars to Marple from St. Petersgate for the convenience, 
as it was thought, of the districts lying outside the borough, but the 
demands of these outside local authorities were so great that the 
proposal was now limited to a route within the borough, of a length 
of about miles. In 1900 the Corporation were authorised to con- 
struct a tramway along this route, but, on the ground of cost, it had 
never been constructed, although the other tramways for which 
they were given power had been constructed. It was now felt that 
the adoption of the railless system on the route would meet the 
needs, and the route had been approved by the Board of Trade. 
The petitioners were owners and occupiers of property in the St 
Petersgate district. St. Petersgate was a narrow thoroughfare lead- 
ing from the chief railway station to the market, and the petitioners 
alleged that the running of trolley vehicles would constitute a 
danger. The Corporation had considered every conceivable route 
and had come to the conclusion that the one proposed was the best 
in every way. 

After evidence had been given, the Committee passed the pre- 
amble of the Bill, but imposed the restriction that with, regard to 
the 175 -yards in St. Petersgate, there should be a speed limit of 
4 miles an hour, Further, the railless trolleys were not to pass 
or cross each other at all on these 175 yards, or anywhere else 
on the route where the roadway was less than 21 ft. clear. In 
the manipulation of the railless vehicles the promoters were to 


duced into their works the “‘one-break system,” and it has worked 
so well that the management have decided to continue it in the 
future. The workpeople greatly appreciate the change, parti- 
cularly as it reduces their working time from a total of 53 to one 
of 50 hours a week. The men begin at 7.30 each morning and 
work until 12.30. The resumption takes place at 1.30, and work 
is continued until 5.30. 


Book Notices.—Sizty Years of Progress and Fiscal 
Policy. By Earl Brassey. New edition. London: Free Trade 
Union. 1s. 6d.—This is a revised edition of a volume published in 
1906. The contents of the eight chapters are as follows: Mr. 
Chamberlain’s Proposals ; General Statistics of Trade ; Free Trade 
and Protection ; Social and Economic Conditions at Home and 
Abroad ; Retaliation ; Trade in Neutral Markets ; Imperial Unity 
by Tariffs ; The True Bonds of Empire. 


Trade Announcements,—Mr. Tuomas S. WALLACE, 
who has started business as an electrical contractor at Breadalbane 
Place, Oban, desires to receive price lists from _ electrical 
manufacturers, 

The address of the MARCONI COMPANIES is now Marconi House, 
Strand, London, W.C. 

MEssks. OSBORNE & HUNTER have removed to new premises at 
99, Douglas Street, Glasgow. New telephone number, Central 
5,221. 

Mr. LASCELLES PARRINGTON, late manager of the Welsbach 
Light Co.’s electrical and engineering business in Melbourne, who 
is now in business as a manufacturers’ agent, is on a visit to 
London. He is open to represent a few first-class manufacturers 
in Australia (see advertisement pages). 

The business of Messrs. Brown Bros., electrical engineers, of 
Middlesbrough, has been taken over by Messrs. R. 8. H1ason & Co., 
of 6, Bridge Street, Middlesbrough. 


Bankruptcy Proceedings, Wyctirre GALLAND 
EVERINGHAM, electrician, 37, Auckland Road, Ilford, Essex.—An 
application was made to his Honour Judge Tindal Atkinson, sitting 
at the Shire Hall, Chelmsford, on Monday last, for the discharg, 
from bankruptcy of the above-named debtor. The Official Receive 
reported that the failure occurred ia 1910. The debtor went into" 
partnership in an electrical ccmpany, which was dissolved later 
He attributed his failure to want of experience. The deficiency 
totalled £591 14s. 94. Proper books of account had not been kept 
by the debtor, who had continued to trade knowing that he had 
not sufficient to pay his debts in full. The discharge was granted 
subject to a suspension of two years and three months. 

C. H. STEEL, electrical engineer, Bradford, lately of Cardiff and 
Merthyr Tydfil.—Receiving order made May 6th on debtor’s own 
petition. 

Gro. BARKER, electrical engineer, Roundhay and Harrogate.— 
Date of release of trustce (D. 8. Mackay), January 29th, 1912. 


Liquidation,— Nort Britisa Co., Lrp.~— 
A meeting is to be held at 22, Brazennose Street, Manchester, on 
June 15th, to hear an account of the winding up from the 
liquidator, Mr. J. R. Hesketh. \ : 


Private Meeting.—Row.anp & Lrp., 109, 
Great Eastern Street, London, E.C., electrical engineers and con- 
tractors.—An adjourned meeting of the creditors herein was held 
on April 25th for the purpose of hearing the result of negotiations 
with a view to securing payment of a composition of 10s. in 
the £, but this had not been successful, and, unless it was forth- 
coming in the next few days, it. was decided that the company 
be wound up voluntarily. According to the statement of affairs, 
the liabilities amount to £720, and the assets were estimated at 
£392 net. The liabilities were made up of the claims of unsecured 
trade creditors, £520, and cash creditors’ claims £200. The aseets 
included book debts, good and doubtful, £230. The estate dis- 


closed a deficiency of £328. The following are creditors :— 
Armorduct Manufacturing Co. .. £29 Siemens Bros. Dynamo Works, 
Edison & Swan Co. .. 


General Electric Co. Biemens Bros. & Co., Ltd., Wool- 
i 


29 
. 4 
Grevener,J.&H. .. . 44 wic! 
Holophane Glass Co. 19 Walsall Hardware Manufacturing 
Krupka & Jacoby .. Co., Walsall as 
Maltzahn & Springer 


Belgium.—La Societe BELGE’ Brown-Boveri is the 
name of a new company which has just been formed in Brussels, 
with a capital of £20,000, to develop the trade in Brown-Boveri 
electrical plant in Belgium. 

Austria,—It is reported that efforts are being made 
to form a syndicate of all the manufacturers of cables in which 
lead is not employed, in Austria and Hungary. 
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_Price Advance.—Tue Execrricat Co., 
LTD., inform us that owing to the increase in price of raw material 
they have increased their prices by 10 per cent. This increase is 
not retrospective on outstanding quotations for specified items. 


For Sale.—The Birmingham City electricity department 
has for disposal one 200-Kw. steam dynamo, with emergency 
governor, spare parts, &c, The A'erdeen Corporation electricity 
department has for sale one 300-Kw. Belliss-Mather & Platt p.c. 
generator, one 200-Kw. Willans-Crompton .c. generator, 
one surface condenser and one Edwards air pump. The 
Walthamstow U.D.C. has for disposal four 50-Kw. vertical 
Westinghouse gas engines direct-coupled to 460-volt p.c. generators. 
Messrs. Percy Huddleston & Co. will, on May 22nd, sell by auction 
at Dalling Road, Hammersmith, a large quantity of electrical appa- 
ratus. See our advertisement pages to-day. 


Catalogues and Lists,—Srouzenserc Patent FILE 
Co., LTD., 210-212, Bishopsgate Street, London, E.C.—Catalogue— 
illustrated and priced—relating to Stolzenberg filing cabinets and 
other office furniture. 

LANGDON-DAVIES Moror Co., Lrp., 110, Cannon Street, London, 
E.C.—Desk blotting slips, the upper side of which tells cf the 
firm’s one, two and three-phase electric motors. By the way, we 
are asked to say that a rumour that has gained currency that the 
company is no longer in existence is far from being correct, The 
statement is “grossly exaggerated,” like the premature report of a 
noted ‘humourist’s decease. No careful reader of the business 
columns of the ELECTRICAL REVIEW could have overlooked our 
references to the company’s recent activities. ' j 

Messrs. SCHAFFER & BUDENBERG, LTD., Whitworth Street, 
London Road, Manchester.—Revised price lists have been issued of 
pressure and test gauges (Catalogue, Section 1, pages 1 to 20 and 
47 to 58) for incorporation in the firm’s catalogue. These lists 
refer -principally to their ordinary standard Schaffer, Bourdon, 
hydraulic and test gauges, and give particulars of sizes and 
pressures stocked at Manchester. A new list of gauge-testing 
apparatus (Section 3, pages 1 to 32) has also been issued. ; 

Messrs. Donovan & Co, 47, Cornwall Street, Birmingham.— 
“Electrical Accessories” section of their catalogue; list of up- 
wards of 1,000 different accessories: ceiling roses, lamp-holders, 
adapters, wall-shoes, switches, &c., including a watertight china 
suspension lamp and a watertight china switch. 

THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., Lrp,, Trafford Park, Manchester.—Leaflet relating to the 
Westinghouse-Leblanc dry air pumps. 

THE BENJAMIN ELECTRIC, LTD., 117, Victoria Street, S.W.— 
Section List 44, describing the Benjamin patent reflector fittings 
and weather-proof accessories, 

THE STURTEVANT ENGINEERING Co., LTD., 147, Queen Victoria 
Street, E.C.—Leaflets Nos. 99 and 100, relating to their electric 
propeller fans and ventilating sets. : 

MEssks. JAEGER Bros., 18, Christopher Street, London, E.C.— 
Catalogue of electrical accessories, including lampholders of all 
kinds, ceiling roses, cut-outs, tumbler and turn switches, plugs, 
os fuse-boards, main switches, bell:, lanterns, insulators, and 

ps. 

Messrs. SWITCHGEAR & Cowans (1911), LTD., Springfield Lane, 
Salford, Manchester.—Leaflets No, 1, 4, 21B, 21c, 23, 29 and 39, for 
insertion in their standard folder ; these deal with regulating trans- 
formers, current transformers, oil circuit-breakers, auto-lift con- 
trollers, auto-starters and regulators, and traction circuit-breakers 
with the Statter time-lag. The last three are additions to the firm’s 
standard lines. 

Messrs ScHOLEY & Co., LTD., 151, Queen Victoria Street, 
London, E.C.—Two bulletins relating to manufactures of the 
Electric Speedometer Co., of -U.S.A., for whom the firm are sole 
agents. One of 12 pages fully describes, with illustrations and 
prices, the Hopkins electric tachometers for all classes of stationary 
service ; the other (four pages) is devoted to the Hopkins aeroplane 
tachometers. These instruments are being largely used in the 
States, among the uses to which they are put being in connection 
with steam locomotives, large stationary engines, motor-cars and 
electric launches. 

Messrs, SIEMENS BROTHERS Works, LTD., 38 and 39, 
Upper Thames Street, London, E.C.—Several new price lists just 
issued particularise the following :—No. 215.2, new designs in 


electric kettles with easily renewable elements; No. 215.3, new . 


designs in electric heaters (convectors and incandescent radiators 


_with replaceable elements); No. 204, insulated lampholders for 


factory and workshop service. The contents of list No. 215.3 
include two attractive designs of “Blaze” and “Cosy Corner” 
incandescent radiators, which are constructed on the quartz tube 
principle with incandescent wire spirals, in connection with which 


- @ novel form of reflector is employed, diffusing a blaze of light over 


the whole heating surface and giving a cheerful effect. 
THE Parsons Motor Co., Ltp., Town Quay, Southampton.— 
Catalogue of 84 pages, containing very full information accom- 


_panied with half-tone views and line drawings, relating to the 


Parsons engines, of petrol and paraffin types, for marine and 
stationary purposes. _In the stationary engine section of the list, a 
number of small engine and dynamo sets are shown, and sectional 
views, together with full instructions for installing and running, 


are given. Sundries and spare parts are also detailed. Every ite 


in the catalogue is priced and code-worded for the convenience of 

foreign buyers. 
THE FosTER ENGINEERING Co., LTD., Wimbledon, 8S.W.—New 

catalogue of effective and artistic design, containing particulars 


illustrations, code-words agd prices of the following arc 


lamps :—‘‘ Orion,” “ Regulus,” and ‘‘ Comus ” single-enclosed types, 


“ Actinus” photo-printing. “Thermos” single-enclosed hot: wire, 
“Martian,” “Solus” flame arc, Brockie-Pell open type. Other 
contents are :—Foster metal lamps, auto-transformers, electric bell 
transformers, and contactless electric bells. Further accompanying 
literature relates to the ‘‘ Beck” flame lamp, which the company 
have taken over, dimming switches, electric furnace transformers, 
“BP.” accumulators for ignition, car lighting, and launch 
service, &c. 

MeEssks. MATHER & PLATT, LTD., Park Works, Manchester,— 
20-page pamphlet setting forth full information, illustrated by 
numerous exterior half-tones and line drawings as to their patent 
high lift turbine pumps, the principles of construction and working, 
and giving tables of outputs and dimensions, &c. The firm have 
pumps made and on order for over 27,000,000 gallons per hour. 

Messrs. Bascock & WiLcox, LTD., Oriel House, Farringdon 
Street, London, E.C.—The new catalogue just issued by this firm 
is, we think, the finest that we have yet seen devoted exclusively 
to electric cranes. It is a revised and enlarged edition, and 
contains among its interesting pictures, illustrations showing 


‘a number of recently executed contracts. The book consists 


of 124 pages of art paper, and while here and there there is 
a sufficient amount of letterpress, the contents are mainly pictorial ; 
they include electric capstans, winches, hoists, goliath cranes, jib 
cranes, portal and semi-portal jib cranes, electric charging machines 
for open-hearth and reheating furnaces, electric overhead cranes, 
electric overhead cranes for handling hot metal, ditto with under- 
hung jibs, and electric transporter cranes, 


LIGHTING and POWER NOTES. 


Algeria,—La Compagnie Centrale d’Energie Electrique, 
of Paris, has recently acquired a central station at Algiers, and is 


‘extending the plant by putting down two new 2,000 Kw. steam 
turbines and dynamos. 


Australia,—The Port Melbourne Council has considered 
an electric lighting proposal, which includes ‘the purchase of 
energy in bulk for some years from the Melbourne Electric 
Supply Co., which offered more favourable terms than the Mel- 
bourne T.C. The various municipalities forming North Sydney 
have also had under consideration a scheme of electric supply by the 
Pastoral Finance Association, which includes refuse destruction, 
and would involve the expenditure of £250,000. 


Ballybay (County Monaghan),.—The Monaghan 
Younty Council has granted the necessary permission to Mr. R. 
McMurray of that town to erect poles and wires for the electrte 
lighting of the town. 


Banbridge.—The U.D.C. has adopted a scheme of 


‘electric lighting reported on by Messrs. Woodside & Co., of Belfast. 
The estimated capital expenditure is £3,200. 


Barrow.—The Electricity Committee has under con- 
sideration the purchase of a conveyance for the use of the Depart- 
ment, and sanction has been given to the electrical engineer to 
purchase apparatus for heating, cooking and other domestic pur- 
poses, with a view to exhibition and letting it out on hire. 


Beckenham.—It was reported to the last meeting of the 
U.D.C. that the West Kent Electric Co. had made a provisional 
arrangement with the Croydon Corporation to supply power in bulk 
for West Wickham. The Council decided to oppose it, and to apply 
to the B. of T. for an order to supply power for public and private 
purposes at West Wickham. 


Blackburn.—The Corporation electricity department 


has issued a 32-page pamphlet covering the regulations to be 
observed in connection with electricity supply for lighting and 


“power from the Corporation mains. Wiring, switches, lamps, 


heating and cooking apparatus and motors are dealt with in 
numbered paragraphs, the numbers being included for reference in 
the alphabetical index at the end of the pamphlet, where also 
wiring table is inserted. 


Blackpool.—The second application made by the Cor- 
poration, this month, for loans from the L.G.B. has been inquired 
into this week at the Town Hall, when £10,000 was asked for on 
account of extensions at the Corporation electricity works. 

The assessment of the electricity undertaking has been 
increased from £2,522 to £5,940, an increase of 136 per cent. 


‘Formal notice of appeal against the increase is to be lodged in the 
proper quarter. 


_ Bolton.—The Electricity Committee has decided to 
transfer £3,250 out of the profits of the department for last year to 
the relief of the rates. The amount allocated in the previous 
year was £6,500. The estimated profit for the current year is 
£5,000. 


Boulter’s Lock.—In connection with the rebuilding, <c., 


‘of this lock, an electrically-driven conveyor, 190 ft. long, has been 


provided for punts and skiffs; the boats will float on to the. con- 
veyor and be autématically carried along and re-launched on the 
other side. 
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* Bury.—Negotiations have recently been completed” for 
tle erection of a big weaving shed on a site at Pits-o'-th’-Moor. 
The weaving is to be by a special process, and the mill is to be 
run throughout by electricity. The new weaving shed for the Co- 
operative Wholesale Society at New Bridge, between Bury and 
Radcliffe, is nearing completion, and it: has been decided to drive 
the machinery by electric current from the .Corporation supply. 
The whole of the sheeting looms at the Victoria- Mills, Rishton, 
are now running by electric power, being individually driven: So 
far the experiment is said to be entirely satisfactory to: the 
management. 


Cheltenham.—The R.D.C. on May 9th decided not to 
consent to the extension order for E.L. applied for by the T.C., 
unless a suitable purchase clause is agreed to. The B. of T. has 
intimated that unless an agreement is promptly arrived at, it 
would issue the order without any clause as to: purchase. A pur- 
chase clause has been submitted by the T.C., but it is deemed un- 
suitable by the Rural Council, and counter clauses have pares framed 
by the latter body. 


1 Continental Notes,—Avstrra.—The. Austrian Siemens 
Co. has prepared the plans for. a large: generating’ station at 
Menzing, in the Vorarlberg, utilising the water of the Meng. The 
works will have a plant capacity of 12,000 H.p. A dam, 31 metres 
high, is to be built, yielding a head of 300 metres. The equipment 
of the power station will consist of two turbines, each of 6,000 H.P. 
(300 R.P.M.). directly coupled to dynamos, room beine reserved fora 
third similar machine. The current will be stepped up to 50,000 
volts in a neighbouring transformer building. The total cost of 
the undertaking, including distribution network and transformer 
stations, is estimated at 3,600,000 kronen.—Der Elektrotechniker. 

GERMANY.—The firm of. Krupp has acquired: the iron ore fields 

near Bébsberg and Kirburg, and intends to work them by means of 
electric power. A syndicate is also acquiring three brown coal- 
fields in the same region, and intends to build a power station 
for the supply of current to the vicinity. These schemes promise 
anera of prosperity for the Westerwald district generally, and the 
city of Neuwied in particular.—Zeit. Elek. u. Masch. 
- France,—Paris is to be supplied with electricity. generated from 
the water-powers of the Rhone. 200,000 H.P. will in a short time 
be supplied to the French capital, The distance of the power 
stations from Paris is 500 km, Not only the Rhine, however, but 
the Dordogne will participate in this scheme, and Bordeaux will be 
included in the network projected.—Der Elektrotechniker. 

IraLy.—-La Societa Bolognese di Elettricita, which has recently 
acquired the plant of the Scocieta di Brasinone, has established a 
H.T. line connecting the two power stations, and the whole of the 
energy now supplied—amounting in 1911 to’4,794,000 units—is 
now generated by water-power. 

Russ1a.—La Société des Tramways et Eclairage Electriques de 
Vladicaucase is now supplying current to 16,644 incandescent 
lamps, 107 are lamps, and 67 electric motors in the town of 
Vladicaucase. 


Coventry.—The annual accounts of the electricity 
undertaking show a profit for the year of £16,175, as compared 
with £16,414 last year. Adding £379 brought forward from last 
year, the available surplus is £16,552. The. Committee has 
decided to recommend to the City Council to deal with this surplus 
by paying over £4,000 to the general district fund-in relief of the 
rates, as against £3,500 last year; to pay £12,504 to the reserve 
fund and transfer from that. fund to capital account for the 
purchase of further plant in lieu of raising a loan; and to 
carry forward the balance of £48 to the next account. The Com- 
mittee will also recommend that certain further reductions be_made 
in the scale of charges for power, and also that all rentals for 
meters be abolished as from April 1st, 1912. 


Crewe,—The returns of the Council's electricity depart- 
ment for the past year show a total revenue of £8,204, and £3,998 
earried to the net revenue account ; after meeting financial charges 
‘surplus remained of £1,042. Contributions were made to the 
rates and to reserve, and the latter: now amounts to £4,326, while 
£1,720-stands to the credit of the appropriation account, During 
the year 700,000 units- were sold, the maximum. supply demanded 
545 KW. 


- Donaghadee (County Down). —Correspondence regard- 
ing the loan for the electric light scheme for this watering place 
‘was read at the last meeting of the Urban Council. From this it 
appeared that the negotiations for the loan were almost complete. 


, Edinburgh,—tTreasurer MacLeod, submitting the draft 
‘provisional estimates for the ensuing year to the T.C., referred to 
the estimates by the Electric Lighting Committee, which anticipates 
‘#Surplus-of only £315: This, ‘he said, was‘ ‘very narrow margin 
‘on a turnover of about £135,000.' It compared with an estimated 
‘Surplus for the current year of £405, which the convener had 
‘assured them might be converted into a loss. As regards capital 
expenditure, the amount proposed to be expended for the coming 
‘year was £34,140, which was the lowest_figure for the last twenty 
years. The Electric Light Committee required. £20,150 in con- 
Hection with the cooling towers, new machinery, and plant and 
hew mains throughout the city. The treasurer pointed out that 
‘although there was no. promise of a surplus from the electric 
light, he hoped to get hold of the balance’af £2500: on “last vem’ 3 
Working, a remark which met with some dissent... . 


-Felixstowe.—An Exhibition of -Wemen’s Work was 
on’ May’ 8th, one of the most interesting ‘and® popular 
exhibits-being organised by the Suffolk Electricity Co., to demon- 
strate the advantages of electrical cooking. The apparatus pro- 
vided consists of two Prentice’s Diving-bell ovens, Lightning grillers, 
Premier and B.T.-H. pans, and Eastman & Warne hot plates, while 
irons and other utensils provide variety. We congratulate Mr. 
Prentice’s company on its enterprise, as it is only a year since the 
company was a very popular exhibitor at a similar occasion, 


Glastonbury (Somerset),—It is proposed to obtain pro- 
fessional advice as to the advisability of applying for an electric 
light order, and to report to the Council at a later date. A Com- 
mittee of the whole Council will consider the matter. ' 


Gravesend,—The T.C. has applied to the 1..G.B. for a 
loan of £10,000 for mains, -house services, a coal store and an auto- 
matic stoker. 


Hazel Grove-cum-Bramall.—The U. D.C. has. granted 
permission for the Stockport T.C. to supply current for power to 
the works of Messrs. Briggs & Armstrong, Hope Street. A sub- 
Committee has been appointed to consider the question of applying 
for a prov. order for E.L., and, if advisable, to engage oes 
assistance in the preparation of a report. 


Heywood,—At the T, C., on the 9th inst., it was. stated 
that there was a loss on the electricity department of £2,532; and 
a loss on the tramways department of £742 for the past. year. 
The results were not so satisfactory, on account of the heavy 
charges for interest. and sinking fund, for discarded plant, and 
for the taking over of the old tramways. 


Ipswich.—The electric supply department has had” a 
‘yery successful year, as disclosed by the annual report and accounts 
presented to the T.C. by-the engineer and manager, Mr. Ayton. 
The surplus is £2,347 on the year’s working. This has been 
disposed of by a contribution of £1,281 to the capital account to 
cover the cost of meters purchased, changing over street lamps to 
electricity and other items, while the remainder, representing a sum 
of £1,066 has been placed to the credit of the reserve fund, which 
now stands at £2,522. The gross turnover of the installation 
department was £4,851, of which £1,123 was for rental wiring. 
The lighting supply shows an‘ increase of 14} per cent., while the 
units sold for power, excluding traction, show an increase of 
884 per cent. over:the previous year’s figures. The total capital 
outlay stands at £104,415. The sums expended upon canvassing 
and general publicity work during the year were respectively £99 
and £247, or a total of 1°6 per cent. on the revenue. A 1,000-Kw. 
D.c. turbine generating set should have been ready for use in 
November, but was not completed even at the end of March, so that 
the station has been working without any spare plant during the 
winter peak loads. Owing to the growth of the business, a second 
turbine set has been ordered of the same size. . 

From the report we gather that there are now 402 motors of 
1903 H.P. connected to the mains, and that-of the 2,050,885 units 
sold for all purposes, ordinary power supply accounted for 7 63,183, 
and for the first time exceeded the traction units——viz., 667,441. 
We also note that public lighting took 24, 750 unites. as compared 
with 9,625 units in the previous year.) 


Japan.—The new electric power station put down’ by 
the Sagami Hydro-Electric Co., to utilise certain available water 
power, has just been inaugurated. 


Llanfairfechan.—The U.D.C. has appointed Mr. W. RB: 
Walton, consulting engineer, Manchester, to report on the feasibility 
of lighting the district with electric light. « 


London.—Woo.wicu.—The Electricity Committee 
reports the receipt-of a letter from the L.C.C. with reference to the 
Council’s application for sanction to the borrowing of £36,570 for 
the extension of the electricity undertaking, and <« ging the 
necessity of obtaining expert advice thereon. A reply is to be sent 
to the effect that an expert was being consulted, and further urging 
the Council to sanction, without delay; the purchase of a turbo- 
alternator referred to elsewhere. Arising from this letter the 
Committee considered a report from the electrical engineer. In 
view of the fact that turbine plant can be débtained in-much less 
time than Diesel oil engines, the Committee decided to substitute 
turbine plant. . If this proposal -was: carried out. it: would be 
necessary to ‘purchase two further alternators, and the Committee 
submitted a recommendation to the effect that the tender. of 
Fraser & Chalmers should be accepted at £4,592 for one turbo- 
alternator, and that the -tender of. Jas; Howden .& Co,,:Ltd., at 
£4,445 should also be. accepted for the other. At the meeting.of 
the Council, however, after discussion, this report was taken back. 
Application is to. be made to the L.C.C: for sanction to borrow 
£7,125 required. to cover overspent balances, and the estimated 
requirements of the undertaking for the ensuing 12° -months. 
The amount stated. includes £2,000 for general» mains 
£1,500 for services, and £2,500 for hire purchase. , 


Mansfield.—The B. of G. has ‘been’ recommendéd. the 
House Committee to take steps for the lighting of the, workhouse 
by electricity, and this has been agreed upon by the Board. 


North Berwick.—An ‘early start’ will be, made with ‘the 
introduction of electric lighting.’) Mesars. Crompton’ have: ‘the 
preliminary arrangements practically completed, and: the: T.0.:-has 
gtanted’a six montlis’ extension of time:to ‘enable a company to: be 
formed. A -central ‘site generating station has” beer 
approved by the T.C. we 
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Northants,—The B. of T. has granted a prov. order for 
electric supply to Messrs. F. H. Thornton, Brook Sampson, and John 
Clark for the districts of Rushden, Higham Ferrers and Irthling- 
borough. The engineer for the scheme is Mr. G. H. Jackson, of the 
Northampton Electric Light and Power Co., Ltd. 


Oswaldtwistle.—At a meeting of the D.C., on May 10th, 
the question of providing an electric supply for the district was 
referred to the General Purposes Committee. 


Radcliffe.—The U.D.C.,on Monday last, received from the 
L.G.B. sanction to the Council's application for consent to borrow 
£17,750 for the purpose of extending the electricity undertaking. 


Rochdale.—The Electricity Committee has decided to 
apply to the L.G.B. for sanction to a loan of £5,000 for plant for 
the extensions, and for a further £10,000 for cables, transformers 
and other equipment. This is mainly to meet the growth of the 
demand during the next 18 months. 


Runcorn;—The U.D.C. has decided to electrify the 
pumping plant at the water pumping station. Plans of mains to be 
laid in nve thoroughfares in the town by the Mersey Power Co., 
Ltd., have been approved by the Council. 


St, Anne’s-on-Sea,—The electrical engineer has submitted 
interesting figures to the Council on the progress of the electricity de- 
partment, which has now been in existence for 11 years. The month 
of March showed an increased consumption of current of nearly 
5,000 units compared with a year ago; whilst for the full municipal 
y ear the units sold were 870, 692, against 814,032. The usage was 
distributed as follows :—Private lighting, 279,123; power (indus- 
trial), 40,343 ; power (domestic), 45,583 ; public lighting, 98,152 ; 
tramway company’s arcs, 5,700; and. traction (Blackpool and 
Lytham trams),, 401,791. The consumers numbered 1,131, an 
increase of 126. A comparative return shows that the increased 
consumption in 1909 over 1908 was 39,935 units; 1910 over 1909, 
11,876 ; 1911 over 1910, 11,298; 1912 over 1911, 56,660. Mr. 
Clothier says the feature for the past year seemed to be the marked 
increase—50 per cent.—in consumption for power purposes, the 
bulk of which was used for domestic supply. A small 150-Kw. 
turbine has been purchased from Blackpool Corporation, and: the 
cost defrayed out of revenue. 


Sheffield.—The City Council has appointed a special 
committee to inquire into the administration of the commercial 
and other departments (if necessary) of the tlectric light under- 
taking, and to make such suggestions to the Council as may be 
deemed advisable. 


Shipley (Yorks),—The Electricity Department of the 
Council came out very well during the recent coal strike. In addi- 
tion to being able to give a full supply of electricity for the tramways, 
lighting and pow-r, and sewage pumping for several weeks, it kept 
the public baths, hospitals, slaughter-houses and Distress Com- 
mittee supplied with coal, and during Easter week it supplied the 
Gas Department with 70 tons of coal. The stock of coal at the gas 
works had become almost exhausted, the street lighting having to 
be curtailed, but the Electricity Department kept them going. 


South Africa.—The municipal authorities at Cape 
Town have been authorised to borrow asum of £75.000 for the 
extension. of the electrical system at that place. The scheme 
involves the linking up of the central station with the southern 
suburbs and the provision of the necessary cables, switchgear, 
transformers, and sub-stations. Contemplated expenditure during 
the.current year includes the purchase of an economiser, steam 
turbine, &e.— Board of Trade Journal. 

One of the leading Johannesburg newspapers has recently had 
installed a complete electrical plant for lighting, heating and power 
purposes. Some 500 incandescent and 10 arc lamps are included, 
the heating provides for 100 kw., and the power totals 120 H.P., 
the principal motors being of 45 H.P., of the interpole D.c. type, 
460-500 volts. 

The small, but growing, town of Nakuru, British East Africa, is 
about to have an electric lighting scheme installed, according to 
the British and South African Export Gazette. 


Torquay.—The T.C. has decided to utilise electricity for 
cooking purposes at the kitchen of the new Pavilion. Current will 
be supplied at 1d. per unit. 


Tunbridge Wells,—For illuminations during the cricket 
week the T.C. has decided to supply current at 3d. per unit, plus a 
small fee for making connections. 


Wadebridge.—The U.D.C0. has accepted the tender of 
the E.L. Co. for lighting a portion of the district for two years. 


Walsall.—The T.C. has decided to apply to the L.G.B. 
for sanction to the Corporation borrowing £10,000 for the purposes 
of the electricity undertaking. 


Waterloo (Lanes,).—The proceedings of the U.D. 
Council’s Finance Committee, submitted to a recent meeting of the 
Council, stated that application had been received from the Town 
Clerk of Bootle asking the consent of the Council, under the Electric 
Lighting. Act, 1909, to enable the Bootle Corporation to supply 
electricity to the Mersey Dock Board at the new Gladstone dock. 
Another letter was received from the general manager of the 
Liverpool District Lighting: Co., from which it appeard that no 
application had been received by the company from the Dock 
Board on the subject, and ting out that if the Dock Board 
required a supply of e city in Seaforth it must apply to the 
company. If that supply was such that the company were unable 


to undertake it, then the Dock Board would be justified in applying 
elsewhere. The clerk was instructed to communicate with the 
Town Clerk of Bootle on the subject. 


West Ham.—The price of current charged for traction has 
been reduced to 3d. per unit. A communication has been received 
from Messrs. Willans & Robinson relative to the erection of 
a 5,000-Kw. turbo-generator, to the effect that the best date th 
can guarantee for completion will be November 9th next, and 
offering to anticipate this date on payment of a bonus equivalent 
to the penalty for late delivery. The Electric Lighting Com. 
mittee, after considering the engineers’ recommendation, hag 
psn a3 pay a bonus of £60 per week for a period not exceeding 
our weeks, 


West Hartlepool.—The electricity department on the 
past year’s trading showed a surplus of £2,029, which it is sug- 
Prev should be placed to reserve; the latter fund stands at 

4048, 


Wolverhampton, — The Electricity Committee hag 
decided to extend the maias in various streets at an estimated cost 
of £863, including street lighting. The Corporation Markets have 
decided, for the purposes of the cold stores, to purchase a 45-H.p, 
motor from the electricity department. 


TRAMWAY and RAILWAY NOTES. 


_. Australia,—According to statements by the Premier 
and State Treasurer a Bill will shortly be presented constituting 
a Greater Melbourne Council, which will have control of matters 
of common interest to the various municipalities, including the 
tramways. 


Blackpool. At a meeting of the Tramway and Elec- 
tricity Committee, on Monday last, the tramway manager and elec- 
trical engineer informed the members that he estimates a surplus of 
£10,000 from the tramways during the current year. In the elec- 
tricity department he estimates a surplus of £4,300. 


Belfast.—The Corporation has decided to double the 
Glengormley tramway from Chichester Park onwards to serve the 
_new pleasure grounds which it proposes to establish at Drumna- 
drough, and upon which it intends to spend £20,000. 


Bournemouth.—At the last meeting of the T.C%, the 
general manager of the tramways presented his report for the year 
ending March 31st. The total revenue from all sources amounted 
to some £92,399, a record amount for the system, being some 
£1,852 above that of the centenary year, and some £5,219 above 
that of any other year. The total working expenses, exclusive of 
capital charges, amounted to £54,834, being £2,702 less than in the 
previous year, and a record for the past four years. The percentage 
of working expenses to receipts amounted to 59°83 per cent., as 
against 64°18 per cent. in the previous year. Under some few 
headings the expenses showed an increase, such as rates and taxes, 
£541, due to increased assessments; overhead repairs show an 
advance of £560, due to 7 miles of new trolley wire, &c,; 
miscellaneous equipments show an advance of £130, due to 
meters being fixed on all main cars. The cost of purchased 
current from the company showed a decrease of some £500, due to 
the drivers’ more economical use of current ‘and better driving, 
and mainly to the installing of meters on all main road cars. The 
conversion from the conduit to the overhead trolley system was com- 
pleted at Whitsuntide, and the result has been a better and more 
efficient service, with a consequent increase of traffic receipts. 
The manager reminded the Committee that the change from & 
deficit of £13 in the previous year to a surplus of £3,410 in the 
present one was largely due to the alterations and reorganisation 
carried out by the late general manager, Mr. C. W. Hill. He 
then went on to deal with the salaries of the clerical staff, 
and proposed that the question could be suitably dealt with by 
means of a co-operative bonus scheme. He suggested that the 
surplus from the net revenue account at the end of the year should 


’ be treated as a basis, and an amount equal to 1} per cent. on it 


be set aside for bonuses; 1 per cent. divisible among the clerical 
staff in the proportion of their present salaries, and the first year’s 
bonus to be considered as a permanent increase; } per cent. to be 
divided among the three heads of departments, and the remainder 
of } per cent, among the inspectors (12). By this system every 
member of the staff becomes pecuniarily and personally interested 
in the efficient running of the system. The Committee approved 
the recommendations, 


Bradford,—The new system of half fares on the work- 
men’s cars has been in operation for a week, Under the old system 
the takings averaged £110 to £112 each morning before 9 o'clock. 
Last week they averaged from £75 to £80 for the corresponding 
hours. . 

Burton-on-Trent.—The annual report on the tramways 
for the year ended March 31st shows that there was a profit of 
£297. Last year there was a loss of £681. 


Continental Notes,— BreLcivu. — The new central 


station at Malinesof the Société Intercommunale Belge d’Blectricité 
has lately been completed and put in operation. The plant has& 
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capacity of 4,000 kw. The company has secured the contract for 
the supply of the electrical energy required for the light electric 
railways of the Société Nationale des Chemins de Fer Vicinaux, in 
the Malines district, and for the current for the lighting of the rail- 
way station at Louvain. 

FraNnce.—Trials are being made on the Paris-Lyons-Mediter- 
ranean railway of a single-phase locomotive for the Pyrenean 
railway. The current will be supplied overhead at a pressure of 
12,000 volts, the mountain network having an extent of 300 km. 
The current will be generated by the ample water-powers in the 
hilly regions traversed.—Der Elektrotechniker, 

The Chamber of Commerce, of Caen, is interested in a scheme for 
the electric lighting of the harbour of Caen. 

GERMANY.—The present year’s financial proposals of the T.C., of 
Kaiserslautern, include a sum for the establishment of electric tram- 
ways, the making of the city a garrison headquarters, under the 
new army extension scheme, ensuring the success of the under- 
taking.— Zeit. Hlek. und Masch. 

The Siiddentschen Hisenbahn Gesellschaft has drafted a project 
for the building of electric suburban lines from Karlsruhe, through 
Neureuth, Eppenstein, Linkenheim, Lindelsheim, Hochstetten and 
Leopoldshafen to Russheim, and has submitted it for the considera- 
tion of the T.C. of Karlsruhe. Its estimated cost is 1,980,0U0 marks. 
—ZLeit. Elek. und Masch 

SWITZERLAND.—The Swiss budget for 1912 contains an item for 
the introduction of electric working on the St. Gothard Railway. 
The works are to be taken in hand shortly, the first portion to be 
undertaken being the stretch between Erstfeld and Airolo, where 
the smoke difficulty is most felt. The cost of the electrification is 
estimated at 67,000,000 fr. Three new generating stations will be 
built, namely, at Amsteg, Goschenen, and, the largest, near Plotta 
on the Rita Lake. Electric traction will ensure an appreciably 
quicker development of the traffic. It is also hoped to he able to 
reduce the working costs by 25 per cent. According to the experi- 
ence gained on the electric line from Spiez to Frutigen it is likely 
that the working costs will be reduced to an even greater extent.— 
Zeitschr. des Oest. Ingenieur und Arkitektenvereins. 


Glasgow.—The Tramways Committee has twice had 
before it a proposal that a car service after midnight should be 
instituted in the city. On both occassions the Committee 
recommended that such a proposal should be negatived. At the last 
meeting of the T.C., Bailie Russell, convener of the tramways, 
moved that the recommendation of the Committee should be 
upheld. In an amendment Councillor Lyon moved that the 
general manager should institute an all-night service as an experi- 
ment, He contended that people forced out between. midnight and 
three in the morning were as important to the city as people who 
travelled during the day. The general manager’s prophecies had 
seldom been fulfilled, and on this occasion he asked them not to 
take Mr.'‘Dalrymple as a prophet in this instance. Bailie Alston 
seconded. It was agreed to preserve the status quo by a sub- 
stantial majority. The T.C. had also under consideration a pro- 
posal by Cowlais Ward Committee that Corporation members 
should be allowed to ride free on tramcars. A lengthy discussion 
took place, in the course of which the opponents to the proposal 
suggested that the suggestion might lead to the insertion of the 
thin edge of corruption. Ultimately, on a vote, it was decided to 
pass on the Ward Committee’s recommendation to the Tramways 
Finance Sub-Committee for report. 


Grimsby,—In view of the opening of the Immingham 
Dock, we understand that the G.C. Railway Co. commenced a 
service on the electric railway between Grimsby and the new 
dock on Wednesday last. The line, which commences on 
Corporation Road, Grimsby, near to the Alexandra Dock, and 
runs to within half a mile of the new dock works, has already 
been passed by the B. of T. A service of 20 cars daily is to be 
given, the return fare being fixed at 5d. 


Haslingden,—An experiment in express cars is being 
made by the Corporation. Beginning on May 18th, an electric car 
will be run from the Commercial Hotel, Haslingden, to Eagle 
Street, Accrington, to enable passengers to catch special excursions, 
There are to be only two stops on the journey of nearly 4 miles, 
and the car is timed to do the trip in 20 minutes. Only through 
passengers will be carried. 


Haxby-Brandsby.—The Light Railway Commissioners 
have granted an order for the construction of a light railway from 
Haxby to Brandsby, in the area of the North Riding of Yorks., C.C. 


Ipswich.—The tramway department, according to the 


‘annual report, had an increase of revenue of £1,201, with the 


result that on the last year’s working, there was a small surplus of 
£293. As, however, the Council, on the advice of the engineer 
and manager, is putting aside out of the rates annually the sum of 
£3,422 to form a track renewals fund, it will be seen that there is 
aloss of over £3,000 a year on the tramways. The passengers 
carried numbered 5,526,496, and the car-miles run were 662,792 ; 
the units per car-mile dropped from 1°126 in the previous year, to 
1'007 last year, Mr. Ayton remarking in his report that the adoption 
of meters had led to a net reduction of 10} per cent. in the energy 
used. This, and reduced price paid for energy, were mainly 
responsible for a fall in the percentage of working expenses to 
receipts of from 82°5 in 1910-11, to 73°5 last year. 


London,—lIt is stated that the Atkins-Lewis system of 
traction is to be demonstrated in practice, those interested.in.the 
system having been granted by the 1.0.0. permission to build a 
temporary railway round the Aldwych site in the Strand. 


Nelson.—In connection with a proposal for the through 
running of cars between Burnley and Colne, the Nelson T.C. has 
adopted a resolution passed by the Tramways Committee to the 
effect that, while rot expressing any opinion as to the desirability 
of through running, it would be prepared to consider a scheme 
approved by the Burnley Corporation, and the Colne and Trawden 
Light Railways Co., provided that such scheme allowed the Nelso: 
Corporation to share the traffic for the entire route. 


New Zealand.—The Mining and Engineering Review 
states that Mr. Evan Parry has reported on the electrification of the 
steam railway between Christchurch and Lyttleton, and preliminary 
arrangements are being made for itsconversion. The length of the 
line is 7 miles, including the Moorhouse tunnel, 13 miles in 
length. By the substitution of electric motors for steam 
locomotives in hauling goods, express and local trains, the 
installation of tunnel-ventilating appliances, to deal with the 
smoke nuisance, will not be necessary. The cost of the elec- 
trical equipment is estimated at £100,000. The existing rolling 
stock will be utilised as trailers. The overhead system is specified, 
the current returning by means of the running rails. The value of 
steam locomotives to be replaced by electric traction is £30,000. 
Operating expenses under electricity are estimated at £11,149 per 
annum, against £9,679 under steam. It is pointed out, however, 
that a faster and more frequent service would obtain, whilst the 
continuance of steam traction on this line would necessitate the 
expenditure of £12,000 on the ventilation of the Moorhouse Tunnel, 
involving an annual interest charge of £480, together with operat- 
ing expenses £3,500, a total annual cost of £3,980. The annual 
expenditure would thus amount to £13,659, or £2.510 more than 
under electric traction. Current will be obtained from the Lake 
Coleridge hydro-electric system, and it is confidently anticipated 
that, after gaining experience of electric working on this section, it 
will be extended to the main lines. 

Mr. Frederick Black has reported to the Palmerston B.C..on the 
question of electric tramways and lighting. The estimated cost 
of the two schemes amounts to £62,300, and it is understood 
that Diesel engines are to be adopted. 


Sicily.—The new electric tramway system in the town 
of Palermo has just been completed. The power station, which is 
of 1,200 H.P., comprises Diesel engines built by Messrs. Tosi & Co., 
of Legnano, Italy, continuous-current dynamos by the Italian 
Westinghouse Co., of Vado, and a 660 amp.-hour battery by the 
Italian Tudor Co. The underground armoured cables were supplied 
by Messrs. Callender’s, of London. 


Stalybridge.——At the Ashton T.C., on the 9th inst., 
it was stated that in three weeks’ time a system of through running 
of cars would be inaugurated between Stalybridge and Manchester. 
Over two miles of the Ashtou tramway will be traversed, and 
residents in the west end of the borough will be able to travel to 
the Stalybridge boundary for 1d., against 14d. at, present. 


Tasmania.—The Hobart T.C. has agreed to offer the 
tramways company £210.000 for its concern, this being £10,000 
more than the previous offer. e 


Walsall.—The Corporation Tramways Committee has 
decided to purchase seven new tramcars fitted with vestibules, at a 
cost of £5,336, the cost to be defrayed out of money to be borrowed 
on mortgage, the repayment of which will be spread over a period 
of 15 years. 


TELEGRAPH and TELEPHONE NOTES. 


Austria,—It is stated that the Austrian Government will 
place an order for 20,000 telephone apparatus in the near future, 
This order and those already on hand will provide work for the tele- 
phone factories for two or three years. 


Japan.—According to the Japanese Department of.Com- 
munications, the number of new telephones to be installed this year 
is 27,000, the expenditure in connection with the same being esti- 
mated at £650,000. New telephone exchanges are to be established 
in the towns of Osaka and Kobe. 


Motor-Cars and Telephone Line Maintenance.— 
We learn from New York that the Western Electric Co. has pur- 
chased 50 small two-seated petrol cars for the use of the linemen 
of the New England Telephone and Telegraph Co, 


Submarine Cable.—Notice. is given in the London 
Gazette that an application has been received by the Board of 
Trade from the Western Union: Telegraph Co., for a licence to lay 
down and maintain upon the foreshore and bed of. Portmagee 


Channel a telegraph cable between Valentia Island and the main- 
land. : 


The Telephone Service,—In reply to a question whether 
the charge for extension telephones to subscribers on the 
unlimited rate had been raised since the National Telephone Co. was 
absorbed by the Post Office, and whether the Post Office declined to 
grant morethan two extensions to asubscriberon the unlimited rateat 
Plymouth, the Postmaster-General recently stated that the answer 
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to the first inquiry was in the negative. : As regarded the number 
of extensions allowed on urilimited-raté lines at Plymouth, the Post 
Office was only continuing the practice of the National Telephone 
Co.’ The effect of allowing a greater number of extensions on one 
unlimited-rate line was generally to overload the line, a course 
serio ‘was detrimental to the telephone Bervice of other sub- 
8c! bers. 


Wireless Telegraphy and Aeroplanes, 


interesting trials with wireless telegraphy installed on an aero- 
plane were carried out at Chartres, France, last week. The system 
adopted is that invented by M: Rouzet, of the Société “Radio- 
Electricité, The. inventor himself ‘went as a passenger on the 
Savary biplane, piloted by M. Frantz, and during.a flight of about 
80'miles, in the course of which the machine was frequently: at a 

distance of’ 30 miles. from the aerodromé, wireless messages were 
successfully and clearly recorded at the receiving station on the 
ground. M. Rouzet’s apparatus, which is known as the T.S.F., 


weighs. complete, only 70 1b., yet it comprises a 110-volt alternator.” 


driven by the engine of ‘the "aeroplane, a transformer which steps 
the voltage up to 30,000 volts, and a condenser. The trials are 
considered to mark a great step in advance, - 


meet OPEN and CLOSED. 


OPEN. 


to a note under this in 
our .issue-of April 19th, the British Electric Calibrated Fuse. Co., of 
Luton,. state that they .have.two Admiralty contracts. in hand at 
present, which amount to 89 per cent. of their total requirements 
for fuses from 3 to 200 amperes capacity. 


4th. 1,000 “protectors, 
acy se iron wire, ‘galvanised vege wire and sleeves, for: the 


See Official Notices ” 26th. 

Deputy P.M.G., Melbourne.—June 4th. 259,500 porcelain qui 
eattben ware insulators and batteries —June llth. 9§ miles of 
telephone switchboard cable ; 1,000,000 paper jointing sleeves; and 
252-tons of ‘sulphate of copper. Apply to High Commissioner in 
London for Australian Commonwealth. 

Deputy P.M.G., Melbourne.—June 11th,—Insulated wire. June 
i8th.—Cable distributing boxes, ironwork, cast-iron pipes (or alter- 
natively, steel tubes, wood conduit pipes or glazed earthenware 
conduits), binders, sleeves and tapes, and 6,200 porcelain insulators, 

June 18th.—503- miles of cable, for the P.M.G. ’s Department. See 
“ Official Notices” May 3rd. 

P.M.G.,. Melbourne. — July. 23rd. Nine. sections of a lamp- 
signalling trunk-line-switchboard. See ‘Official Notices” April 5th. 

June 4th.—The Agent-General for. Victoria is prepared to receive 
tenders for certain works in’ connection with the electrification of 
the Melbourne suburban railways. See “ Official Notices ” May 3rd. 

TASMANIA.—June 10th. Telegraph and telephone material, for 
the P.M.G.’s Department. See “Official Notices” April 12th. 

NEw SovutH WALES.—July 31st. For Newtown, Sydney, an 
automatic or semi-automatic switchboard and equipment (Schedule 
No. 154); also 20 sections of a common-battery switchboard and 
equipment (Schedule No. 131). For Balmain, Sydney, 14 sections 
of & cOmmon-battery switchboard and equipment (Schedule 
No. 122) ; an automatic or semi-automatic switchboard and equip- 
ment (Schedule No. 151). For Glebe, Sydney, automatic or semi- 
automatic; switchboard with associated. apparatus (Schedule 
No,,153),-Australian Mining Standard... . 

GOVERNMENT RAILWAYS AND TRAMWAYS—June, 10th 
and 18th. Steam piping and fittings for Ultimo. Power. House. 
June 17th.—Two coal elevators and conveyors, for White Bay Power 


July: motor-generator set. forthe Ultimo 


Power Huuse.. Specifications. from the Electrical Engineer's Office, 
61, Hunter Street, Sydney. 

WESTERN AUSTRALIA—July 31st. P.M.G.’ s Dept. Telegraph 
and telephone material. See “‘Official Notices” May 10th, . 

New SovTH WALES.—July 31st. Common battery and automatic 
switehboards, for Newton, Glebe &. Baltimore, for the Postmaster- 
General’ department. See. Official-Notices”’- to-day... - - 

AUSTRALIA,—Oetober 1st... Telephone at 
Unley, Adelaide, forthe. Postmaster-General department..- See 
Official Notices to-day. 


“Austria,—May 28th. of the electric light ab 
the new station of St. Veit on the Glan, Villach. ‘Particulars sassy 


Belfast.—June 10th. Extension of the lighting and 


Bélgium,— May ‘25th, The’ authori. 
Ghept ere inviting-tenders for four steam boilers, with economisers, 
at the central electric lighting station... .. . 


May 20th. Supply wf 80 pipes of. silvered-copper for the Tel. 
graph Administration. - Particulars from the Bureau des Adjndi- 
cations, Rue des Augustins, 15, Brussels. 

June 5th. Tenders are invited by the Societé Nationale des 
Chemins de Fer Vicinaux of Brussels (14, Rue de Ja Science) for the 
contract (1) for the overhead equipment of the light electric railway 
between Brussels and Haecht and (2) for the laying of the feeders 
for the electric railways in the Namur district. 


Bettws-y-Coed,—June 4th. Underground cables, trans 
former pillars and public lighting apparatus, two water-turbine- 
alternators and pipework, high and low-pressure switchgear and 
connections, for the U.D.0.. See “Official Notices to-day. 


Birkenhead.—May 27th. Electric light installation at 
the Union Workhouse, Tranmere, for the B. of G. See “ Official 
Notices’? April 26th. 

Bohemia,—Suichow.—May 22nd. Tenders are invited 


for the supply of a steam turbine and; two dynamos. Particulars 
of the Canzlei. No: .10A des Stadtischen Rathhaus, Smichow. 


Constantinople.—June 15th. Tenders are invited for 
the establishment of electric tramways in the Asiatic part of the 
capital. Particulars, in French, from the Minister of Public Works 
on forwarding the equivalent of 10s. in Turkish money (half of £T). 


Derby.—One .water-tube boiler, for the Corporation 
Electricity Department. See “ Official Notices’. May 3rd. 


Devonport,—June sth. . Cables, wires and house fuse 
boxes, for a year, for the Corporation. See ‘‘ Official Notices”’ to. day, 


Egypt.—May 27th. Tenders are invited by the Ministry 
of the Interior for the installation of water supply and electric 
lighting systems at Bilbeis. “Specifications from ‘‘ M. le Directeur 
de la Section des Municidalités et Commission Locales, Ministare de 
V'Intérieur,” Cairo, It is necessary to have a responsible. agent. i in 
Egypt.— Board of Trade Journat, 


Epsom.—May 28th. Maintenance of storage been at 
the U.D.C. electricity works. See “ Official Notices” to-day. : 


France.—June Sth. The French Post and ‘Telegraph 
authorities in Paris-(103; Rue de Grenelle) are inviting. tenders-for 
the-supply of a multiple telephone switchboard for the Telephone 
Exchange at Roubaix.- 

June-15th.—Phe French Post and Telegraph authorities in Paris 
(103, Rue de Grenelle) are inviting tenders for the supply of a 
a switchboard for the telephone exchange in the town ¢ 

ours 


Glasgow.—May 20th. ‘The Tramways Committee invites 
tenders for the following works required in connection with a 
5,000-KwW. turbo-alternator to be installed at Pinkston power 
station :—Iron: and steel works for ‘turbine foundation, engine- 
room floor, &c, and: steam and water piping and valves, Mr. J 
Dalrymple, general manager, 45, Bath Street. 


Gloucester.— Forty-five street-lighting lanterns for high 
on -power tungsten lamps, for the City Electricity Department. 
“ Official Notices” May 3rd. 


 Wuddersfield,.—May 20th. 1,000 single-phase meters, 
for the Corporation. See ‘‘ Official Notices”. May 3rd. 


Hungary.—May 25th. Supply of cable, current meters, 
transformers, &c.; for- the municipal station, Nagyvarath. 
ticulars from the Direktor des Elektricititswerk. 


London.—June 3rd. Battery boosters and 
for the Westminster, Electric Supply Corporation, Ltd. See “Official 
Notices May 10th. 

HAcKNEY.—June 27th. ° Boiler plant, induced-draught ‘plant, 
economiser, feed pumps, coaling plant, &c., pipework &c., travelling 
crane, turbo-alternator, motor-generator or ’ motor-converter, switch- 
gear, &c., for the B.C. See “Official Notices ” to-day. 

ISLINGTON. —May 30th. . Electric lighting. installation at. ‘the 
Receiving Homes for Children, for the St. Mary, Islington, 
Guardians, See ‘ Official Notices” to-day. 

FULHAM.—May 22nd. 2,000 tons of nutty. slack coal for the 
B.C. Electricity Works. See ‘ Official Notices ” to- -day. 


Manchester.—May 22nd. High-tension switchgear’ for 
Hulme Hall Road substation. Specifications and forms of tender 
from Mr. F. E. Hughes, secretary, Electricity Department, Town Hall. 


Neweastle-on-Tyne.—May 22nd. Turbo-alternator and 
converting: plant, for the Teamere Committee. See “ Official 
Notices” April 26th, 

‘New Zealand,—dJuly lst. . Public Works Department. 


Supply of machinery and material for the Lake Coleridge electric 
power scheme. See this column in our issue of April 12th. 


Rochdale,—May 22nd. Contract A 57.—Overhead line 
for the supply of ‘electricity to Roch Mills sewage disposal works. 
Contract B58 cage lead-covered, and also Jead-covered 
and: armoured cable. Specifications, &c., from Mr. C. C. 
borough’ electrical ‘engineer. 

Rochdale.—June 5th. Extra-high-pressure three-phase 
switchboard, for the Corporation. See ‘‘ Official Notices.” to-day. 


electrically-driyen motor and pumip kets, Borough Engineer. 
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South Africa,—June 26th. H.M. Trade Commissioner 
for South Africa reports that tenders will be received by the Town 
Clerk, Municipal Offices, Boksburg, for the supply and delivery of 
rolling stock, converter plant and overhead material for the railless 
trolley system to be installed in Boksburg. Copies of the speci- 
fications, together with forms of tender, may be seen by British 
manufacturers at the Commercial Intelligence Branch of the Board 
of Trade, London, E.C.—Board of Trade Journal. 


Spain.—June 1st. The municipal authorities of Toledo 
are inviting tenders for the concession for the electric lighting of 
the town during a period of ten years. 

Tenders have just been invited by the municipal authorities of 
Aldeamayor (province of Valladolid) for the concession for the 
electric lighting of the town during a period of four years. 


Twickenham,—The Lighting Committee has decided to 
invite alternative tenders for supplying gas or electricity for 
lighting the whole, or a portion, not being less than 200, of the 
street lamps for a period of one, three or five years. 


Uruguay. — MonTEVIDEo.— June 20th. Tenders are 
invited for the supply and erection of four electric turn-bridges of 
1,500 kg. each, with 800 metres of rails, for the Customs ware- 
houses. Terms, &c., Harbour Secretary, Calle Piedras No. 156, 
Montevideo. 


Walthamstow.—May 31st. Stoneware conduits, for the 
U.D.C. Electricity Department. See “ Official Notices ” to-day. 

West Ham.—June 5th. Refuse destructor and steam- 
raising plant in connection with the Canning Town generating 
station, for the Council. Specification (£1, returnable) from the 
Borough Engineer, Town Hall 

Worksop.—May 28th. Storage battery and surface con- 
densing plant for the U.D.C. See “‘ Official Notices” to-day. 


Wrexham,—May 21st. Two lifts for the Workhouse 
Infirmary, for the B. of G. Mr. J. T. Thomas, Workhouse master. 


CLOSED. 
Australia. — The Mining and Engineering Review 


announces the placing of the following contracts :— 


—e s Department, Tasmania:—Four nauts submarine cable, £852— 

W. T. Henley’s Telegraph Works Co., Ltd. Ten switchboards, 

£10 Ils. 9d. each—Western Electric Co. —— ), Ltd. Five miles 
cable, £100—Noyes Bros. (Melbourne) Pty., L 

P.M.G.’s Department, N.8.W. :—Sixty-nine 200 lines, £60 
each—British Insulated and Helsby Cables, Ltd. 

Victorian rye ad —Two overhead travelling cranes, 5 tons, £170 each-- 
Johns & Waygood. Cables and junction boxes, £1,834—British Insulated 
and Helsby Cables, Ltd. Lead-sheathed, paper-insulated concentric 
cables—British Insulated and Helsby Cables, Ltd. Turbo-alternator, 
£121—Wm. Adams & Co., Ltd. Twenty-five Morse telegraphic instru- 
ments, £365—Siemens Bros. Eight miles electric light wire, £104 15s. 
—Noyes Bros. Motor-driven booster, reversible, £400; one 266-cell 
Tudor storage battery for Elwood power house, £2, ’381—Siemens 
Bros. Dynamo Works Co., Ltd. 

West Australian Public Works Department :—Albany Cold Stores electric 
light plant, £2°4—Leslie & Co. 

Sydney Municipal Council:—The Council decided to purchase from the 
Austral Engineering Supply Co., Ltd., for the sum of £83, a ** Leskole”’ 
distance thermometer, with switchboard arranged for 24 points and 
24 elements, with alarm bell, for the purpose of indicating any rise in 
temperature within the bodies of reserve coal stored at the power 
house. It was also decided to purchase 18 single-phase induction watt- 
meters from the Australian General Electric Co. 

ae? supply of 5,000-volt switch gear—£2,313 Noyes Bros. (Sydney) 


Messrs. Pfaff, Pinschof & Co., Pty., Ltd., Melbourne, were the suc- 
cessful tenderers for the supply of electrical equipment required by 
the Melbourne Harbour Trust for operating the Footscray swing 
bridge. A feature of the equipment consists of a patent Ganz. A.c. 
commutator motor of the compensated repulsion type. The instal- 
lation it to be vineceaies in five months. —Mining and Engineering 
Review. 


Ashton- under-Lyne.—The contract for extensions and 
alterations to the electricity works has been secured by Messrs. E. 
Marshall & Sons, Ltd. 

Buaxton,—The U.D.C. has accepted the following tenders 
for supplies to the electricity works :— 

Meters.—Ferranti, Ltd. 
Cables.—Callender’s Co. 
Oil.—Jas. Light & Sons 

Bristol,—The T.C. has entered into: the following con- 
tracts for annual supplies :— 

Joint boxes.—Strachan & Henshaw, Ltd., £239. 
Arc lamp carbons.—Wm. Geipel & Go. £657. 
D.c. meters.—Ferranti, Ltd., £309. 

Cleckheaton,—The U.D.C. has accepted the tender of 
Messrs. Newton, Bean & Mitchell for condensing plant for the elec- 
tricity works, subject to sanction to a loan. 


Clifton.—Tke North Riding of Yorks 0.C. has accepted 


the tender of Messrs. Wright & Wood, Ltd., of Halifax, for elec- 
trical work in connection with the sewage lift at Clifton Asylum, 
York, at £124. 


Devonport.—The.Corporation has accepted the tender 
of the Walsall Electrical Co. for a new switchboard at £420. 


Glasgow.—The T.C.’s- Electricity Committee has 
commended the acceptance of the following for the year :— ~ 
Wooden troughing and ae —Anderson & Henderson. 


Malleable iron tubes and fittings.—Wilson’s & Union Tube Co. 
pillars, joint boxes, &c.—Falkirk Iron Co., Ltd.; Carron 


ti 
Ironmongery and engineers’ Penthine. —Wm. Landell; Peter Orr and 
Sons ; John Stewart & Co. ; M. Smith. 
Fire- clay’ bricks.—Glenboig Fire- Co.; Heathfield & 
Fire-clay Co., Ltd. 
Arc lamp carbons.—Sloan Electrical Co., Li 
Rubber cables.—Craigpark Electric Cable Ltd. 
Flexibles.—W. T. Glover & Co., Ltd. 
Low-tension cables.—Callender’s Cable Co., Ltd. 
Extra-high-tension cables.—W. T. Glover & Co., Ltd. 

It was algo agreed to recommend acceptance of the offers by the following 
firms for new meters (any size), in part exchange for an equal number of obso- 
lete meters, viz.: British Thomson-Houston Co.; Chamberlain & Hookham, 
Ferranti, Ltd. 


Gravesend.—The T.C. has soompid the tender of 
Messrs. W. T. Henley’s Telegraph Works Co., Ltd., for cables for ' 
mains extensions at £2,438. 


Neweastle-under-Lyme,—The T.C. has accepted the 
tender of Messrs. Willans & Robinson, Ltd., for two 135-Kw. Diesel 
engines, £3,471 ; two Electric Construction Co.’s generators, £546 ; 
Little’s cooler, £200. The tender of the Diesel Engine Co., Ltd., 
was for two 135-Kw. Diesel engines, £3,341; two Bruce -Peebles 
generators, £559 ; Little’s cooler £185. 


Nuneaton.—The .T.C. has accepted the following 
tenders in connection with the extension of the electricity hi! 
to Griff Quarries :— 


Underground cable.—R. W. Blackwell & Co., £871. 
aay aluminium line.—British Insulated and Helsby Cables, Ltd., 


Joint rbont. —Callender’s Cable Co., Ltd., £63. 


_ For a year’s supply of coal to the electricity works, the 
Council has accepted the tender of Mr. Geo. Smith for smudge 
at 4s. ld. perton; and that of Mr. J. Hurst for fine slack, at 
4s. 3d. per ton. 


B.C. has received the 
following tenders for the supply of a turbo-alternator, the name 
given in parenthesis being the maker of the alternator :—Bellis and 
Morcom (General Electric Co.), 1200 Kw., £4,720 ; (Siemens Bros.), 
1,200 kw., £5,028; British Thomson-Houston Co. (own make), 
1,200 Kw., £4,659 ; British Westinghouse Co,, Ltd. (own make), 
1,200 KW., £5, B55 ; 1,500 Kw., £6,055 ; Brush Electrical Engi- 
neering Co. (own make), 1,200 kw., with D. c. motors, £4,992, with 
A.c. motors, £5,110; Dick, Kerr ‘& Co. (own make), 1,200 KW., 
£5,344; Fraser & Chalmers (General Electric Co.), 1,250 -Kw., 
£4,541 ; (Siemens Bros.), 1,250 Kw., £4,592; Jas. Howden & Co. 
(Siemens Bros.), 1,250 Kw., £4 445 ; 1,500 Kw., £4,813; C. A. 
Parsons & Co. (own make), 1,200 Kw., £4,670 ; Richardsons, West- 
garth & Co. (Siemens Bros.), 1,250 Kw., £4,628; 1,500 Kw., 
£5,043 ; (General Electric Co.), 1,250 Kw., £4,586; Willans and 
Robinson (Siemens Bros.), 1,250 Kw., £4,389 (accepted) 1,600 Kw., 
£4,782. The tender of Siemens Bros, & Oo., Ltd., has also been 
accepted at £650 for the supply of 12 static transformers. 

SouTHWARK.—The tender of Kabelfabrik-und Drahtindustrie 
Joint Stock Co., Vienna (agent, Jas. Littauer, 72, Finsbury Pave- 
ment, E.C.), has been accepted by the B.C. for the supply of 440 


_ yards each of triple concentric paper-insulated, lead-covered, and 


jute-served cable, ‘1 at £103 and ‘05 at £61 tenders were received, 
the total prices ranging from that accepted (£164) to £216. 

St. Panokas.—The B.C. has accepted a, quotation from White, . 
Jocoby, & Co. at £180 for rewinding the armature at the Regent's 
Park generating station, : 


Rotherham,—The tender of Messrs. Ed. Bennis &.Co., 
Ltd., Little Hulton, has been accepted for mechanical stolers for 
the Corporation electric light and tramway station. 


West Ham.—The following tenders have been sconpiid 
by the T.C.:—-J. Spencer, Ltd., traction poles; British ‘Insulated 
pit Helsby Cables, Ltd., trolley wire ; Messrs. Oaks, river service 
pipe work £4,230, plus a sum to be agreed upon for certain 
additional pipes for make-up lengths and templates. Orders are 
to be placed with the Rees Roturbo Mfg. Co., Ltd., for circulating 
water pumps, motors, and exhausters, &c., at £1, 425 ; and with the - 
London Electric Supply Corporation, on the best terms obtainable 
for two strainers. 


Torquay.—The following tenders have been accepted by 
the T.C. in connection with the new municipal buildings :—R. ' 
Waygood & Co., electric lift, £95; Higgins & Griffiths, electric 
lighting, £537 ; "Gent & Co., Ltd., complete telephone installation, 
£185. 


Walsall.—The T.C: has accepted the tender of Chas. 
Ross at £119 for supplying and fixing electric wiring and fittings - 
in connection with the new sewage purification works at Brockhurst 
Farm. 
Whitehaven,—The T.C. has accepted the tenders of. the: 
Whitehaven Colliery Co., and Mr. G. W. Wilkinson for fine slack , 
coal for the electricity works for a year. 


West Bromwich.—The T.(. has accepted the following 


tenders for the electricity works :— 


Coal cotiveyor.—New Conveyor Co. 
Overhead travelling crane.—Vaughan & Co. 
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W. T. HENLEY’S TELEGRAPH WORKS C0’S CABLE FAC- 
TORIES, WOOLWICH AND GRAVESEND. 


THE company, whose works are described in the following 
article, was founded by one of the most striking characters 
associated with the early history of electrical engineering— 
W. T. Henley, who by turns was a light porter, dock 
labourer, instrument .maker, and telegraph engineer. He 
commenced the manufacture of submarine cable at North 
Woolwich in 1853, and made the shore ends for the Atlantic 
cables which were laid in 1865 and 1866, besides many 
other cables far too numerous to mention, for all parts of the 
world. In the course of his life-time, Mr. Henley made some 
14,000 miles of submarine cable, and laid most of it with 
his own cable ships. He also established works for making 
iron-wire rods and sheet-iron in Wales, and carried out the 
drawing and galvanising of iron wire at the Woolwich works. 
Unfortunately, after a period of great prosperity, encumbered 
perhaps by his too numerous undertakings, Mr. Henley’s 
business got into difficulties, which led to the formation of 
the present company to carry on the manufacture of cables. 
Since then, under the able guidance of Mr. G. Sutton, 
M.1.E.E., the managing director, aided by Mr. R. J. Hatton, 
M.I.Mech.E., M.I.E.E., chief engineer and works manager, 
the business has been developed and extended into all 
branches of cable manufacture, steadily increasing in size and 
importance, as well asin prestige both at home and abroad. 
The site of the factory at North Woolwich was chosen for 
convenience in dealing with submarine cable, which formed 


.the principal product in the early days, and which had to 


be led direct from the works to the cable tanks on board 
ship ; the factory was therefore established on the bank of 
the Thames at North Woolwich, the centre of the submarine 
cable industry of the world, and provided with a jetty for 
this purpose. On the opposite side it is bounded by the 
Great Eastern Railway, beyond which are the docks which 
convert this portion of the borough into an island. The 
remainder of the space thus cut off being fully occupied, 
there is no possibility of extension on the ground level, and, 
therefore, it has been necessary to erect buildings of several 
stories ifi order to provide adequate accommodation for the 
various departments. Moreover, as from time to time new 
manufactures have been introduced for which the works 
were not originally laid out, it has been difficult to carry 
out a satisfactory system of organisation. 

Eventually, however, the business grew beyond the 
capacity of the North Woolwich works, and the company 
decided to erect an entirely new factory at Gravesend, to 
which the whole of the heavy paper-covered cable manu- 
facture was transferred; this made possible the execution 
of a scheme of reconstruction which has been in progress 
for a considerable time, and which is now approaching 
completion. 

The manufactures carried on at the Woolwich works 
include dry-core paper-insulated (air-space) telephone cables, 
rubber-insulated cables and flexibles of every description, 
bitumen-covered cables, submarine cables, gutta-percha 
covered wires (which are largely used by railway companies), 
and golf balls. All these products were in. course of manu- 
facture at the time of our recent visit, many of the shops 
being kept running night and day—especially those con- 
nected with the manufacture of rubber-insulated wires and 
cables, of which the company has an enormous output, doing 
a large export trade, in addition to the home demand—and 
the following notes and illustrations will give some idea of 
the plant and processes employed. 

The whole of the machinery is electrically driven from 
generating plant in the works; owing to the very early 
adoption of this system, the pressure is only 110 volts—an 


example of the penalties of pioneering. Hitherto, although 


the company has shared the misfortunes of the Woolwich 
electricity supply undertaking, by way of the rates, it bas 
not been able to derive any compensating benefit from the 
latter, the generating station being on the south side of the 
river. However, when the subway now under construction 


is completed, cables will be laid through it by the Borough 


Council, and it will then be possible to obtain a supply of 
electricity for night work, &c., from the mains. 

Starting with the rubber works, the fi:st department is 
the raw material stores, where an enormous quantity of 
copper wire of various sizes is kept in stock. ‘Lhe wire is 
tinned, if required, and is then stranded into cable in a 
stranding shop on the ground floor ; in order to cope with 
the demand, the machines in this shop are kept running day 
and night throughout the year. A flexible cable of excep- 
tional design was being laid up at the time of our visit, the 
number of wires in the conductor amounting to about 760. 

The rubber shops are being reorganised and accommo- 
dated in a new building; the mixing and calendering 
machines are already at work there, and the wasbing 
machinery will also be brought into it. One of our illustra- 
tions shows two calenders at work, driven by variable-speed 
motors, and producing ‘rolled sheet” rubber, which is 
rolled up on spindles together with a cloth separator and 
stored on racks. On the floor above are the “ spreading” 
machines, of which also we give an illustration ; the rubber, 
in the form of a thick solution, is spread in very thin succes- 
sive layers on a cloth until the desired thickness is attained, 


_after which the sheets are hung up as seen in the background, 


to allow the solvent to evaporate. The “spread sheet”. 
rubber can then be stripped off the cloth. One of the’ 
machines shown is spreading rubber on calico to form water- 
proof tape. A noticeable feature of these shops is their lofty 
construction and the excellent lighting obtained, which is 
assisted by the whitening of all the walls. 

In the rubber covering shop the rubber is applied to the 
wires and cables by lapping it spirally, or, in the case of the 
smaller sizes, by longitudinal application, and after winding 
them in one or two layers on long cylinders the cables are 


put into steam-heated cylinders or “cures” for the 


vulcanising process. After this they are immersed in water 
and tested, before proceeding to the braiding shops. 

Braiding being a comparatively slow process, there are 
several of these shops ; we give an illustration of one, where 
flexibles and other small wires are being braided with cotton, 
silk, &c. The cables are finally compounded, and again 
tested before pas-ing into stock. 

Turning next to the dry-core telephone department, this 
is naturally devoted now mainly to Post Office work, so far 
as the Home market is concerned ; but a large amount of 
work is carried out for various Colonial and foreign postal 
authorities and telephone companies, and an exceptionally 
large and heavy armoured cable of this type, for laying 
under a river, was about to be shipped to the Bell Tele- 
phone Co. of Canada, when we visited the works. 

The first process here is to measure the length of each 
reel of wire. for it is highly desirable, though not essential, 
that there should be no joints whatever in the cable—there- 
fore each length of wire must be at least as long as the 
finished cable. Each wire is then covered with a paper 
tape, either lapped on spirally, or laid longitudinally and 
kept in place with a cotton whipping : the former construc- 
tion is used mainly for short cables, such as those connecting - 
subscribers with the exchange, while trunk and junction 
cables, in which the capacity must be kept down, are made 
on the latter system. We illustrate a row of the machines 
used for this purpose. A number of universal machines are ~ 
being built in this shop by the company’s staff, which will 
be applicable to a variety of uses—silk or cotton covering, 
making flexible cord, &c. 

The floor below is the twinning shop, where the paper- 
covered wires are paired, and afterwards stranded into 
cable. One of our views shows a large laying-up machine 
in this room for dealing with the heavier cables used for 
trunk and junction lines. ~ A similar machine, not shown, 
made by the company is provided for making the smailer 
cables, and is capable of carrying more than 250 bobbins. 

On the ground floor are a large number of steam-heated 
chambers for drying-out the paper cables under a vacuum, 
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and the presses with which the lead sheathing is applied. 
As the paper is extremely sensitive to atmospheric humidity, 
a steam-heated chamber is provided for the reel to rest in 
whilst the cable is being drawn off it to the press. An 


RvuBBER MILL, NORTH WOOLWICH. 


automatic counter measures the length of the cable entering 
the lead press, and a friction-driven gear, automatically con- 
trolled by the weight of the cable as it leaves the press, 
winds it up on a drum. 

The cable is next immersed in water and afterwards tested 


unless serving or armouring is specified. It is interesting to 
note, in view of the reports which we have published regard- 
ing the attacks of insects on lead-sheathed cables, that brass 
tape like that used to protect submarine cables from the 


RUBBER SPREADING SHOP. 


teredo is sometimes applied to cables for Australia and 
other countries. 

In the gutta-percha shop, one of the new buildings, the 
raw gutta-percha is masticated and prepared for application 
to the conductors of submarine telephone and telegraph 


BRAIDING SHoP, NorTH WOOLWICH. 


in the test room, where two testing cabinets are - provided. 
An additional test is applied by charging the cable with 
desiccated air at a pressure of 75 lb. per sq. in., which is 
left on for three hours. This completes the telephone cable, 


cables, and it is: worthy of mention that Messrs. W.. T. 
Henley were pioneers in the treatment of raw gutta-percha. 


‘The process of making gutta-percha core is very simple in 


appearance, but demands great watchfulness to keep the 
F 
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‘eonductor central, and long cooling, 
the core passing to and fro in a 
‘long water tank several times before 
‘it is hard enough to be wound 
‘up on a reel. The gutta-percha is 
“pressed round the conductor some- 
what after the manner of lead sheath- 
ing, of which, however, it was the fore- 
runner, and it is applied in several 
' Jayers, cemented together by intermediate 
_ applications of Chatterton’s compound. 

28-core gutta-percha submarine 
cable was being made for the British 
Post Office at the time of our visit. 

In a similar way bitumen-covered 
cables are made in this shop, but these 
do not require water cooling, the covered 
cable being received on an_ endless 
leather band, and double lapped with 
tape to afford mechanical support. 
These cables, with one or more cores, 
are mostly supplied to collieries, but are 
also largely used for power and lighting. 

The power required to masticate raw 


STRANDING MACHINE, NoRTH WOOLWICH WORKS, 


In another shop are 
several Jarge machines 
for sheathing sub- 
marine cable, and 
bitumen-covered power 

. cables,. with wire or 
steel tape; here also 
a four-core submarine 
cable for the Post 
Office was being laid 

_up and_ brass - taped 
when we visited the 
works, The several 
sections of a submarine 
cable, after being 
tested in tanks, are 
carefully joined 

- gether into one con- 

.tinuous length, each 
joint being separately 
tested, and finally they 
are coiled down in 
six huge cable tanks 
close to the roadway, 


across which they can 


PAPER-COVERING MACHINES FOR TELEPHONE CABLES, NorTH WooLWICcH, readily be led into the 


corresponding tanks on 


LARGE STRANDING ‘MACHINE, GRAVESEND WORKS, 


‘rubber and gutta-percha is very considerable ; several 
‘of the motors employed for these purposes at Messrs. 
-Henley’s works are of 40 or 60 H.P., and as they are run- 
‘ning for long periods they consume a large quantity of energy. 


‘board ship at the jetty. In this shop the type of armouring 
prescribed by the new, Home Office rules for cables in collieries 
—with copper sheathing under single armour, or donble wire 
sheathing with tape between—is carried out, and there are a 
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number of large machines for braiding larger in conduit across the roadway. 
class of jute. One of these per .room, which is. equipped 
on a patent of the company’s—a very flexible cable and uni 

phosphor-bronze wire, which affords 
excellent mechanical protection without 
interfering with the flexibility of the 
cable, and of which very large quantities 
are used by the British Admiralty, 

In the main tank room there are. 
about 20 tanks for the immersion of 
cables prior to testing, but even these 
are insufficient to meet the requirements, 
as submarine core has to remain in 
water 14 days, thus monopolising a 
number of tanks for that period. This 
department is, therefore, being extended. 
All sorts and sizes of cables are tested 
here, and in order to handle them easily, 
each row of tanks—five in all—is pro- 
vided with an overhead runway and 


The testing leads 
are each provided with 
a continuous insulated 
sheathing performing 
the functions of a 
guard ring, which 
entirely eliminates 
errors due to leakage 
from the leads, There 
are in all six test 
rooms. Several small 
ones are provided for 
the convenience of visit- 
ing inspectors. There 
is also achemical labor- 
atory where samples of 
all materials are ana- 
lysed, and the samples 
of coal, oil, flue-gases 
and softened water from 
the power station are 
tested. Another labor- 
atory is devoted to 
physical tests of all 


LEAD Press SHOP, GRAVESEND, raw and manufactured 
electric pulley blecks, the largest of which can lift drums _ In the warehouse block, all the lighter cables are-measured 


Weighing 5 tons. A motor-generator, transformer and induct- and cut to standard lengths for ‘stock on the top floor, and 
ance regulator are provided in this shop for pressure tests stored in bins and racks in the middle floor, while the ground 
up to 40,000 volts. . For insulation, &c., tests, leads are run _ floor forms the-packing and dispatching’ department... Quite 


PAPER COVERING MACHINES, GRAVESEND WORKS. a 
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a large room is allotted to the preparation of ‘samples of 
finished cable—an item which involves a good deal of 
expense. 

The offices include, besides the chemical laboratory above- 
mentioned, a drawing office, estimating department, general 
offices, and a staff dining room. Private telephone~ lines 
join the works to the head offices in Blomfield Street, E.C., 
and are found to be a great convenience. 

We now pass to the Gravesend works, which are situated 
in a pleasant neighbourhood, close to the one-time famous 
Rosherville Gardens. Here the company purchased a site of 
12 acres, adjoining the river, and erected buildings on the 
most modern and commcdious lines. The advantages of 
being able to commence with a pre-arranged plan and to 
extend at pleasure on the ground level are strikingly mani- 


TESTING TANKS, GRAVESEND, 


fested, as will be gathered in part from the accompanying 
illustrations. Good lighting, which is so essential to manu- 
facturing efficiency, is provided by double skylights running 
the whole length of each bay, with a ventilated lantern roof. 
The stores lie alongside the main shops, which are 700 ft. 
in length ; a brick wall separates the stores from the shops, 
but the latter, in three bays, are entirely open to the oppo- 
site wall of the building, which temporarily consists of corru- 
gated iron, providing for extensions to be readily carried out. 
An elaborate scheme of ventilation on the plenum system 


WESTINGHOUSE GAS ENGINES AND'DYNAMOS IN POWER STATION. 


has been carried out, the trunks for which are visible in the 
“illustrations. - 
Electric driving is, of course, employed throvghcut, and the 
departments are arranged, as far as possible, so that the work 
‘ passes continuously forward through them. Lach bay is pro- 
vided with two electric travelling cranes, except that which 
constitutes the storcs, &c., which is lower than the others. 
Thus we commence with the wire-winding machines, by 
which the wire is wound off the-loose coils on to reels for 
‘the stranding machines, which come next in order. One of 


‘the larger of these, of ‘which we give an illustration, is of 
the triple type, and lays up, therefore, 37 wires at once. 
As we have indicated above, all the cables made here are 


ExTRA-HIGH-PRESSURE TESTING TRANSFORMERS. 


of the heavy paper-covered type ; we come next, therefore, 
to the paper-covering machines, which lap the copper 
conductor with paper tape up to any desired thickness ; we 
illustrate one of these machines. Cables are here insulated 
and laid up with one, two or three cores, In the paper 
store adjoining, the rolls of paper received from the manu- 
facturers are slit on a large paper-cutting machine to suitable 
widths. 

The next precess is the drying and impregnating of the 
cables, which is effected in the large cylindrical chambers 


WoRKMEN’S LAVATORY AND LOCKERS, GRAVESEND, 


seen in some of the illustrations. These are steam heated, 
and the cable is dried under a vacuum, after which hot 
impregnating compound is admitted to the chambers. A 
large number of these chambers is provided, some with their 
axes horizontal, for cable wound on reels, and others vertical, 
to receive the cable coiled on large perforated metal trays. 
Close by are the lead presses which apply the lead sheathing ; 
these, it will be seen, are of the horizontal double-ram type, 
like those at North Wcolwich, and are actuated by three- 
throw motor-driven pumps. 


: 
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At this stage the cables are subjected to.an immersion 
test, after which they are returned to the shop for com- 
pletion. They are usually armoured with steel wire or tape, 
on the large sheathing machines of which one is illustrated 
herewith, which can put on 72 wires in one operation. The 


game machine can be used: to put on jute serving over the _ 


lead, or over the tape armour, which is then compounded 
and whitewashed. 

Many large tanks are provided for the use eof the testing 
department, some of them being shown in the accompanying 
view from the testing gallery. Provision is made for the 
use of testing pressures up to 130,000 volts ; for this pur- 


-pose a motor-alternator is provided, working up to 500 volts, 


together with two sets of three single-phase transformers 
working up to 20,000 volts. By putting all the latter in 
series, the maximum above-mentioned is obtained. The 
pressure is controlled by an inductance regulator on the low- 
pressure side of the system, and is measured by a Jona-volt- 
meter reading to 60,000 volts. Kelvin electrostatic volt- 
meters are also provided. The gallery shown in one of our 
illustrations runs the whole width of the building, and 
beneath it there is a number of small test rooms for the use 
of inspectors. ‘The provision for testing, it will be seen, is 
exceptionally complete. 

A complete equipment for wire-drawing, from the rough 
copper rod down to any size required in the works, forms 
an interesting feature of the plant. Pickling tanks for 
cleaning the rod, and annealing furnaces, are also ‘provided. 

In a separate building the company’s well-known feeder 
pillars, joint boxes, &c., are made up, a variety of machine 
tools being. provided for this purpose, together with a tool 
room. A drawing office on the first floor deals with the 
necessary plans, and there is an engineers’ shop for repairs, 
besides a shop for making cable drums. 

The power house plant is of more than usual interest. 


There are three Dowson gas producers, fed with anthracite 


fuel, which supply gas both to the shops for heating, melt- 
ing lead, &c., and to the generating plant. The latter (see 
illustration) consists of two Westinghouse vertical gas 
engines driving dynamos at 500 volts, with static balancers. 
There are also two steam boilers, one of the Climax type, 
the other a special form of Babcock & Willcox boiler, to 
supply steam to the shops and to the gas-producer. Fuel 
is stored in a pair of steel bunkers, one for anthracite, the 
other for steam coal, into which it is raised from a hopper 
by mechanical elevators and conveyors. Above the bunkers 
are two tanks, one of which receives water from an artesian 
well sunk on the site, while the other, at a lower level, is a 
storage reservoir for softened water. The soft water is also 
passed through the jackets of the gas engines as cooling 
water, and the boiler feed-water is drawn from the hot 
return pipe. A further recuperation of waste heat is 
effected by mounting a Wilson patent multitubular boiler on 


the common exhaust pipe of the two engines; at abont 
.} full load, we understand, this boiler provides the steam for 


the gas producers, and at higher loads there is a surplus 
which assists the coal-fired boilers. 

An interesting item is a supply of oxygen, which is pro- 
vided in the engine room, and also in the works, as a 
restorative in case of gassing, as well as of electric ‘shock. 
This, we hope, will never have to be called upon to prove its 
utility. 

Anelectric trolley crane runs along the whole length of the 
yard adjoining the works, and out on the ferro-concrete jetty. 

Mention should be made of the exceptionally good accom- 
modation provided for the employés in both works. We 
reproduce a photograph of the wash-basins and lockers at 
the Gravesend works, and may add that, at the time of our 
visit, the whole place was spotlessly clean and tidy. Boiling 
water is provided for the men to make tea. The sanitary 
arrangements are carried out with equal care and efficiency. 

In concluding this account of the works, we wish to 
express our appreciation of the courtesy and willing assist- 
ance which we received. 24 the hands of all the members of 
the company’s staff with whom we came in contact, especially 
Mr. W. F. Bishop, of the head office ; Mr. W. C. McArthur, 
assistant works manager, and Mr. i. Savage, M.I.E.E., 
electrical engineer, at the North Woolwich works ; and Mr. 
R. 0. Wright, A.M.I.Mech.E., manager of the ‘Gravesend 
cable factory. : . 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding Officer—Lirvr.-Cot. H. M. Lear. 
The following orders have been issued for the current week :— 


Monday, May 20th—"A" Company, Infantry drill, 7.80 to 8.80 p.m. © 


Technical work, 8.45 to 10 p.m. 
baa > May Qist.—"B” Company. Infantry drill, 7.30 to 8.80 p.m. 
Technical work, 8.45to1%p.m. Recruit instruction, 7 p.m. to 10 p.m., 
for those not passed by the Adjutant as efficient. 

Wednesday, May 22nd.—All Cumpanies. Annual course of musketry at 
Purfleet. Members should notify 0.C if they can attend, when railway 
tickets and necessary information will be sent to them. 

May 28rd.— Infantry drill, 7.80 to 8.80 p.m. 

Technical work, 8.45 to 10 p 
Friday, May 24th.—*D” Camsar. Infantry drill, 7.80 to 8.80 p.m. 
< bg work, 8.45 to 10 P- ™. , Recruit instruction as for Tuesday, the 
st inst 

Saturday, Msy 24th.—Annual at Fort Coalhouse, East Tilbur 
Gravesend. The party detailed to this camp will parade at Hr 
quarters at 1.30 p.m. Dress: Marching order, service dress, putties, 
great coats on, band+role, belts, frogs, haversacks and water bottles. 
Arws will be issued at Headquarters before the parade falls in. Kit 
bags should be packed and brought to Headquarters, properly labelled, 
with the owner s reximental number, rank and name and destination. 

Annual ry.—Members are reminded that very few dates now remain 
for shoots. Every endeavour shuuld be made to complete musketry. 


(Signed) -P. Capt. R.E., and Adjt., 


For Officer commanding L.E.E. 


FORTHCOMING EVENTS. 


junior institution of Engineers.—Friday, May 17th.—At8p.m. At 89, 
— 8.W. Paper on “Storage Battery Engineering,” by Mr. G. 
ingbam. 
‘thursday, May 28rd. At6pm. Visit the General Post Office Avenue 
Telephone Exchange, 22, Creechurch Lane, E.C. 


Institution.— Friday, May _ At 9p.m. Discourse on “ High-Frequency 
Currents,” by Mr. W. Duddel. 
Friday, May 24th. At oD “m. Discourse on “Recent Advances in Agri- 
cultural tcience—The Ferdlity of the Soil,” by Mr. A. D. Hall. 


Royal Society of Arts.—Monday, May 20th. At 8 p.m, Howard Lecture on 
“ Heavy Oil Engines,” by Capt. H. Riall Sankey. (Lecture IV.) 


NOTES. 


Fatalities.—Last week “ fatal accident occurred at the 
Pigeon House electrical works of the Dublin Corporation. John 
Kidd, a labourer, aged 24, whilst assisting at the overhauling of 
an engine was struck by a bar, and received fatalinjuries. The jury 
found that deceased was accidentally killed, and a rider was added 
that more supervision should have been exercised. Two years ago 
a brother of the deceased man was killed at the same works. 

John Davidson, a boy of seven years, living at Wallsend, was 
killed by electric shock on the North-Eastern Railway, near 
Wallsend, on Sunday. 


B.I. Engineering Society.—By the kindness of the 
Liverpool University authorities, the closing meeting of the season 
was held in the Physical Laboratory on Friday evening, the 10th 
inst., when Prof. Wilberforce gave an interesting lecture on 
ns Vibration and Waves,” with demonstrations by model and lantern. 
The President of the Society (Mr. W. Aitken, M.I.E.E.) expressed 
their thanks to the University for allowing these meetings to be 
held on their premises, and to the professors and assistants for their 
valuable: lectures and demonstrations. 


Fire Brigade Competition.—The seventh annual 
competition of the City of London Private Fire Brigades Champion- 
ship was held at the Guildhall on Saturday. Out of the 16 com- 
petitors, the Osram Lamp Works Fire Brigade ran second in 
2732 sec., and the Robertson Lamp Works Fire Brigade ran third in 
2762 sec. 


Electrical Exhibition.— We have received the prospectus 
of the second North-Eastern Counties Electrical Exhibition, which 
will be held from September 7th to 28th, 1912, at Newcastle-on- 
Tyne, under the auspices of the local supply companies, the I.E. E., 
the E.C.A., the B.E.A.M.A., &c. The first was held in 1906, and 
was very successful. The Exhibition Hall has a floor space of 
25,000 sq. ft.,and the stand rent will be returned to the exhibitors 
in the form of free tickets of admission. The object of the Exhibi- 
tion is to acquaint the general public with the great development in 
the applications of electricity for domestic purposes, with the aid 
of practical demonstrations. Full particulars can be had from 
the Secretary, Newcastle Exhibitions, Ltd., 15, Grey Street, New- 
castle-on-Tyne. 


Appointments Vacant,—Railway telegraph engineer 
for the Government of Southern Nigeria (£400 +.£80 duty allow- 
ance). Assistant professor of electrical technology, for the Insti- 
tute of Science, Bangalore, India (£600). See vur advertisement 
pages in this issue. 


Fire.—On Monday a fire occurred at. the electrical works — 


on the estate of ‘Mr. W. A. Thornton, Partridge Green, Sussex, and 


the place was practically gutted. ..The outbreak was caused by. 


bursting of some oil tanks. 
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At this stage the cables are subjected to an immersion 
test, after which they are returned to the shop for com- 
pletion. They are usually armoured with steel wire or tape, 
on the large sheathing machines of which one is illustrated 
herewith, which can put on 72 wires in one operation. The 
same machine can be used to put on jute serving over the 
lead, or over the tape armour, which is then compounded 
and whitewashed. 

Many large tanks are provided for the use of the testing 
department, some of them being shown in the accompanying 
view from the testing gallery. Provision is made for the 
use of testing pressures up to 130,000 volts ; for this pur- 
pose a motor-alternator is provided, working up to 500 volts, 
together with two sets of three single-phase transformers 
working up to 20,000 volts. By putting all the latter in 
series, the maximum above-mentioned is obtained. The 
pressure is controlled by an inductance regulator on the low- 
pressure side of the system, and is measared by a Jona_-volt- 
meter reading to 60,000 volts. Kelvin electrostatic volt- 
meters are also provided. The gallery shown in one of our 
illustrations runs the whole width of the building, and 
beneath it there is a number of small test rooms for the use 
of inspectors. The provision for testing, it will be seen, is 
exceptionally complete. 

A complete equipment for wire-drawing, from the rough 
copper rod down to any size required in the works, forms 
an interesting feature of the plant. Pickling tanks for 
cleaning the rod, and annealing furnaces, are also provided. 

In a separate building the company’s well-known feeder 
pillars, joint boxes, &c., are made up, a variety of machine 
tools being provided for this purpose, together with a tool 
room. <A drawing office on the first floor deals with the 
necessary plans, and there is an engineers’ shop for repairs, 
besides a shop for making cable drums. 

The power house plant is of more than usual interest. 


There are three Dowson gas producers, fed with anthracite 


fuel, which supply gas both to the shops for heating, melt- 
ing lead, &c., and to the generating plant. The latter (see 
illustration) consists of two Westinghouse vertical gas 
engines driving dynamos at 500 volts, with static balancers. 
There are also two steam boilers, one of the Climax type, 
the other a special form of Babcock & Willcox boiler, to 
supply steam to the shops and to the gas-producer. Fuel 
is stored in a pair of steel bunkers, one for anthracite, the 
other for steam coal, into which it is raised from a hopper 
by mechanical elevators and conveyors. Above the bunkers 
are two tanks, one of which receives water from an artesian 
well sunk on the site, while the other, at a lower level, is a 
storage reservoir for softened water. The soft water is also 
passed through the jackets of the gas engines as cooling 
water, and the boiler feed-water is drawn from the hot 
return pipe. A further recuperation of waste heat is 
effected by mounting a Wilson patent multitubular boiler on 


the common exhaust pipe of the two engines; at about - 
.4 full load, we understand, this boiler provides the steam for 


the gas producers, and at higher loads there is a surplus 
which assists the coal-fired boilers. 

An interesting item is a supply of oxygen, which is pro- 
vided in the engine room, and also in the works, as a 
restorative in case of gassing, as well as of electric shock. 
This, we hope, will never have to be called upon to prove its 
utility. 

An electric trolley crane runs along the whole length of the 
yard adjoining the works, and out on the ferro-concrete jetty. 

Mention should be made of the exceptionally good accom- 
modation provided for the employés in both works. We 
reproduce a photograph of the wash-basins and lockers at 
the Gravesend works, and may add that, at the time of our 
visit, the whole place was spotlessly clean and tidy. Boiling 
water is provided for the men to make tea. The sanitary 
arrangements are carried out with equal care and efficiency. 

In concluding this account of the works, we wish to 
express our appreciation of the courtesy and willing assist- 
ance which we received 24 the hands of all the members of 
the company’s staff with whom we came in contact, especially 
Mr. W. F. Bishop, of the head office ; Mr. W. C. McArthur, 
assistant works manager, and Mr. H. Savage, M.I.E.E., 
electrical engineer, at the North Woolwich works ; and Mr. 


R. 0. Wright, A.M.I.Mech.E., manager of the Gravesend 


cable factory. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding H. M. Lear. 
The following orders have been issued for the current week :— 


Monday, May 20th.—‘A” Company. Infantry drill, 7.80 to 8.30 p.m. © 


Technical work, 8.45 to 10 p.m, 

Tuesday, May 2!st.—‘*B” Company. Infantry drill, 7.30 to 8.30 p.m. 
Technica! work, 8.45t0 19 p.m. Recruit instruction, 7 p.m. to 10 p.m., 
for those not passed by the Adjutant as efficient. 

Wednesday, May 22nd.—All Cumpanies. Annual course of musketry at 
Purfleet. Members should notify O.C if they can attend, when railway 
tickets and necessary information will be sent to them. 

Thursday, May 23rd.—"C” Company. Infantry drill, 7.80 to 8.80 p.m. 
_ Technical work, 8.45 to 10 p.m. 
Friday, May 24th.—*D” Company. Infantry drill, 7.80 to 8.80 p.m. 
work, 8.45 to 10 p.m. Recruit instruction as for Tuesday, the 

st inst. 

Saturday, Msy 25th.—Annual training at Fort Coalhouse, East Tilbury, 
Gravesend. The party detailed to this camp will parade at Hrad- 
quarters at 1.30 p.m. Dress: Marching order, service dress, putties, 
great coats on, band-role, belts, frogs, haversacks and water bottles. 
Arws will be issued at Headquarters before the parade fallsin. Kit 
bags should be packed and brought to Headquarters, properly labelled, 
with the owner s rezimental number, rank and name and destination. 

Annual musketry.—Members are reminded that very few dates now remain 
for shoots. Every endeavour shwuld be made to complete musketry. 


(Signed) P. H. Camesext, Capt. R.E., and Adjt., 
For Officer commanding L.E.E, 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, May 17th.—At 8p.m. At 89, Victoria 
Street, 5.W. Paper on “Storage Battery Engineering,” by Mr. G. C. 
Allingbam. 

“hursday, May 28rd. At6pm. Visit the General Post Office Avenue 
Telephone Exchange, 22, Creechurch Lane, E.C. 


Royal Institution.— Friday, we Faia At 9p.m. Discourse on “ High-Frequency 


Currents,” by Mr. W. Duddell. 
Friday, May 24th. At9p.m. Discourse on “Recent Advances in Agri- 
cultural tcience—The Fertility of the Soil,” by Mr. A. D. Hall. 
Royal Society of Arts.—Monday, May 20th. At 8 p.m. Howard Lecture on 
“ Heavy Oil Engines,” by Capt. H. Riall Sankey. (Lecture IV.) 


NOTES. 


Fatalities.—Last week “ fatal accident occurred at the 
Pigeon House electrical works of the Dublin Corporation. John 
Kidd, a labourer, aged 24, whilst assisting at the overhauling of 
an engine was struck by a bar, and received fatalinjuries. The jury 
found that deceased was accidentally killed, and a rider was added 
that more supervision should have been exercised. Two years ago 
a brother of the deceased man was killed at the same works, 

John Davidson, a boy of seven years, living at Wallsend, was 
killed by electric shock on the North-Eastern Railway, near 
Wallsend, on Sunday. 


B.I. Engineering Society.—By the kindness of the 
Liverpool University authorities, the closing meeting of the season 
was held in the Physical Laboratory on Friday evening, the 10th 
inst., when Prof. Wilberforce gave an interesting lecture on 
“Vibration and Waves,” with demonstrations by model and lantern. 
The President of the Society (Mr. W. Aitken, M.I.E.E.) expressed 
their thanks to the University for allowing these meetings to be 
held on their premises, and to the professors and assistants for their 
valuable lectures and demonstrations. 


Fire Brigade Competition.—The seventh annual 
competition of the City of London Private Fire Brigades Champion- 
ship was held at the Guildhall on Saturday. Out of the 16 com- 
petitors, the Osram Lamp Works Fire Brigade ran second in 
2732 sec., and the Robertson Lamp Works Fire Brigade ran third in 
2762 sec. 


Electrical Exhibition.—We have received the prospectus 
of the second North-Eastern Counties Electrical Exhibition, which 
will be held from September 7th to 28th, 1912, at Newcastle-on- 
Tyne, under the auspices of the local supply companies, the I.E.E., 
the E.C.A., the B.E.A.M.A., &c. The first was held in 1906, and 
was very successful. The Exhibition Hall has a floor space of 
25,000 sq. ft., and the stand rent will be returned to the exhibitors 
in the form of free tickets of admission. The object of the Exhibi- 
tion is to acquaint the general public with the great development in 
the applications of electricity for domestic purposes, with the aid 
of practical demonstrations. Full particulars can be had from 
the Secretary, Newcastle Exhibitions, Ltd., 15, Grey Street, New- 
castle-on-Tyne. 


Appointments Vacant.—Railway telegraph engineer 
for the Government of Southern Nigeria (£400 + £80 duty allow- 
ance). Assistant professor of electrical technology, for the Insti- 
tute of Science, Bangalore, India (£600). See our advertisement 
pages in this issue. 

Fire.—On Monday a fire occurred at the electrical works 
on the estate of Mr. W. A. Thornton, Partridge Green, Sussex, and 


the place was practically gutted. The outbreak was caused by the - 


bursting of some oil tanks. : 
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Live Wire Accident.—Last week the son of a pit 


worker at Carronshore, Falkirk, was searching for birds’ nests at a 
disused pit, and climbing an engine house he caught hold of a live 
electric wire. He was so badly injured that it is feared his arms 
will have to be amputated. 


Institution and Lecture Notes.—THE CoNcRETE 


INSTITUTE.—The second annual dinner of the Institute took place 
on. May 9th, at the Trocadero Restaurant, Mr. E. P. Wells, President, 
in the chair. In the afternoon of the same day the annual general 
meeting took place, SirHenry Tanner presiding. The annual report 
of the Council was adopted unanimously. It stated that the 
membership amounted to 916 on April 30th, and that the finances 
were in a satisfactory condition, there being a surplus in hand of 
£159. Thechairman, as retiring president, then installed Mr. E. P. 
Wells as president of the Institute for the ensuing two years. 

INSTITUTION OF ELECTRICAL ENGINEERS (SCOTTISH STUDENTS’ 
SECTION).—The report for the session 1911-12 shows that the 
attendance on the whole has been good, averaging 21; the total 
membership is 68. The special grant from the Local Section to 
cover the cost of printing of Students’ papers was renewed, and 
copies of the papers read were sent out before each meeting. The 
chairman for next session is Mr. W. W. Lackie, and the hon. secre- 
tary, Mr. H. A. Stewart. 

INSTITUTION OF MUNICIPAL ENGINEERS.—A discussion on 
“Water Softening,” will take place in the Council Chamber, 4, 
Southampton Row, London, W.C., on May 22nd, at 7.30 p.m. Open 
discussion, in which it is hoped that several experts will take part, 
is invited. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Last night the 
annual general meeting was to be held to receive the Report and 
Accounts, and to hear the result of the election of Members of 
Council, if counting of the ballot papers is completed in time. A 
marble bust of the late Lord Kelvin was to be presented to the 
Institution on behalf of Lady Kelvin. 

We have received the provisional programme of the Glasgow 
meeting, which will be held on June 12th to 14th. It includes a 
paper by Mr. J. S. Highfield on “‘ The Transmission of Electrical 
Energy by Direct Current in the Series System,” a lecture by Prof. 
8. P. Thompson on “The Magnetism of Permanent Magnets,” and 
another. paper not named; there will also be visits to works, 
receptions, a steamer excursion on the Olyde, and a dinner. Those 
who wish to take part in what will, no doubt, be a very enjoyable 
and interesting meeting, should apply to-morrow to the Secretary. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted. as to their movements - 


Central Station Officials.—On Saturday, Apri 20th, 
Mr. D. NoRDWALD, shift engineer at the Pietermaritzburg Cor- 
poration electricity works, was presented by Mr. A. S. Munro, 
borough electrical engineer, on behalf of the staff, with a fruit 
knife, stand and butter dish, on the: occasion of his marriage to 
Miss E. 8. Young, of London. 

Mr. H. L. Howarp, who recently resigned the post of electrical 
engineer and tramways manager to the Barking U.D.C., has been 
presented with a handsome testimonial by the staff and employés 
of the departments which have been under his control, in the shape 
of a solid silver table service. The presentation was performed by 
Mr. W. Holmes, his successor, who bore witness to the respect and 
esteem they all felt towards their chief. Mr. Howard feelingly 
responded, and remarked that he was leaving municipal! service, 
which was not now what it was 15 years ago. Mr. J. Coaffee, on 
behalf of the men, also expresged their wishes for Mr. Howard’s 
future success and prosperity. 

The Croydon T.C. has increased the salary of Mr. A. C. BosTEL, 
electricity showrooms superintendent, from £169 per annum to 
£190, with annual increments of £20 to a maximum of £230. 

The Gillingham (Kent) T.C. has appointed Mr. W. MIDDLETON, 
of Sheerness, as shift engineer, and Mr. A. C. LINEs, stores clerk 
and timekeeper, ‘as the commercial assistant at the electricity 
works at £100 a year, rising by annual increments of £10 to £150. 

The Blackpool T.C. is increasing the salary of Mr. W. W. 
PARKINSON, electricity works superintendent, from £200 to £225 
per annum, ‘and that of Mr. H. SHANNAHAN, mains superintendent, 
from £3 5s. to £3 15s. per week. 

Mr. J. M. HenpeERSON, late engineer-in-charge of the meter 
testing, and motor hire and maintenance department at the 
Brighton Corporation Electricity Works, who is leaving for Canada, 
was on Friday last presented by his colleagues with a complete 
microscopic equipment in mahogany case. 

Mr. F. C. Bowen, of Stoke, has been appointed shift engineer at 
Leek Electricity Works. 


Tramway Oflicials—Mr. Artuur J. joint 
manager of the Madras electric tramways, has been granted six 
months’ leave, and expects to arrive in London about May 28th. 

The Blackpool Tramways Committee has decided to increase the 
salary of Mr. C. BAKER, tramways superintendent, from £200 by 
successive annual increments of £25 to £250. 

The Wolverhampton T.C. on Monday granted an 


increase of 


salary to Mr. W. A. LUNTLEY, tramways manager, £350 to 


£400 per annum, 


Mr. H. B. OROKER, iteaen engineer and assistant manager 
during both steam and electric traction for 10 years with the New - 
St. Helens and District Tramways Co., sailed last Friday for Van- 
couver, Canada, where he is taking up engineering work shortly. 


General,— Mr. F. Doucias Watson, general manager 
and secretary of the Constantinople Telephone Co. (Société Anonyme 
Ottomane des Téléphones de Constantinople), left London on 
Wednesday, 15th inst., for Constantinople. Mr. A. S. Duncay, 
assistant electrician, late of Glasgow, has also left London to take 
up his duties in Constantinople. 

On the occasion of his marriage, the staff of the British Insulated 
and Helsby Cables, Ltd., of Prescot, have presented a case of silver- 


plated fish slicers, knives and forks, to Mr. H. D. TaytLor, a’ 


member of the staff, and eldest son of Mr. Jas. Taylor, a director of 
the company. 

After two years’ stay in Germany, Mr. THomAs HAMYLTON 
RieeG, formerly Midland representative to the Chloride Electrical 
Storage Co., Ltd., has returned to England to represent the “ Dac” 
Accumulator Syndicate, Ltd., of Cheshunt, Herts. 

Mr. B. RaTcuirFE, chief electrician at the boiler works of Messrs. 
Thompson, of Ettingshall, who is proceeding to Canada, where he 
has obtained an appointment, has been presented by his colleagues 
with a gold signet ring. 

Mr. W. J. PALMER REES, of Penally, South Wales, and formerly 

of Wolverhampton, has been appointed assistant electrical super- 
intendent of the whole system of the Great Indian Peninsular 
Railway. 

Messrs. LASCELLES PARRINGTON and E. BRIDGER, electrical 
engineers, of Melbourne, have come to England. 

Mr. W. A. PURDON, manager of the India-Rubber, Gutta-Percha 
and Telegraph Works Co., Ltd, for New South Wales, has come to 
England for a visit. 

Mr. ARTHUR ALLISON, electrical engineer for the Cassilis G.M. 
Co. (Vic.) ; is on a holiday trip in this country, accompanied by his 
wife. 

Mr. Albion T. Snell, consulting engineer, Suffolk House, Cannon 
Street, E.C.,-has taken into partnership Mr. Maurice G. Bland and 
Mr. Hugh Bourne. The business will be continued at the same 
address in the name of ALBION T. SNELL & PARTNERS, 

Mr. J. S. B. PLUMmeER, who sailed on Thursday last for a 
business tour round the w orld on behalf of the Armorduct Manu- 
facturing Co., was entertained to a farewell dinner by the Kensing- 
ton Rowing Club and friends on the evening preceding his depar- 
ture. The club’s captain, Mr. C. George, presented Mr. Plummer, 
on behalf of the members, with a gold watch suitably inscribed. 

The marriage took place at St. Andrew’s Church, Rugby, on 
April 20th, of Mr. J. E. RoBperts and Miss K. A. H. Atkinson, 
eldest daughter of Mr. W.G. Atkinson, of Rugby. Amongst the 
numerous presents was a brass reading lamp from the B.T.-H. Co.'s 
construction. staff on their Aberpergwm contract. 


Obituary.—Mr. L. J. B. WatL.—We regret to record 
the death of Mr. Wall, which occurred on April 5th at Perth, 
Western Australia. He underwent an operation for appendicitis, 
when it was found that he was suffering from a far more serious 
malady, and he never afterwards rallied. The late Mr. Wall, who 
was born at Chiltern (Victoria), on May 11th, 1870, was a member 
of the firm of Splatt, Wall & Co., electrical engineers. He entered 
into partnership with Mr. Splatt in 1896, and from a small 
beginning the business expanded to such an extent that the firm 
was compelled to build commodious premises in Perth. Latterly 
the firm has taken an active part in developing the Scottish 
Collieries at Collie Burn. Mr. Wall wasa member of the Institu- 
tion of Electrical Engineers, and also of the American Institute of 
Electrical Engineers. He took a prominent part in social life, and 
was universally held in high esteem both in Australia and by his 
many friends in this country. The deceased married Miss E. 
Broadbent, sister of the managing engineer of the Perth Electricity 
Works, and leaves a widow and four children to mourn his loss, 

Mr. PavL DE LA CouR.—We regret to announce the death, on 


the 11th inst., of Mr. Paul de la Cour, following an operation for 


appendicitis, Mr.la Cour was born in Denmark in the year 1879, 
and he has thus died at the early age of 33. He received his 
education at the Technical College, Aarhus, Denmark, and subse- 
quently at the Technical College of Zurich, Switzerland. In 1901 
he. was appointed assistant to the late Prof. Engelbert Arnold, of 
Karlsruhe University, afterwards becoming assistant to the chief 
engineer of the Akt. Ges. ‘ Volta,” at Reval, Russia. In this 


‘position he remained until 1905, when he joined Messrs. Bruce ” 


Peebles & Co., as chief of their design department, which position 
he held until his death. Mr. la Cour’s exceptional capabilities have 
been fully appreciated by electrical men, and his loss will be eed 
by his many friends both in this country and abroad. 


Shanghai Electric Construction.—The directors 
report for the year 1911 that the accounts show a profit of 
£14,139, as compared with £7,583 for 1910. The total standing 
to the credit of profit and loss account at the end of the year, in- 
cluding the balance brought forward, was. £20,773, which has been 
disposed of as follows :—Amount written off general expenditure 
during construction, £7,472; transfer to reserve for renewals, 
£10,000 ; carried forward to next account, £3,301. The percentage 
of loss by exchange on subsidiary coinage was on the average some- 
what lower in 1911 thanin 1910, but has recently shown a tendency 
to increase. The loss under this head. for the year was £15,477, 
equivalent to over 4§ per cent. on the capital of the Seer, 
Finanteial News. 
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CITY NOTES. 


Kidderminster and District Electric Lighting ax and 
Traction Ltd. 


Mr. C. SHIRREFF HILTON, chairman, presided, ‘on ‘Monday, at the 
Electrical Federation Offices, Kingsway, over the 14th ordinary 
general meeting of the company. 

In moving the adoption of the report (itxoratcar REVIEW, 
page 765), the CHAIRMAN said there was very little change: to 
report during the year, but. there was some improvement. An 
expenditure out of revenue had taken place of £664 5s. 8d. in -con- 
nection with the laying of additional mains, &c., and that expendi- 
ture would bring in revenue. It was always very carefully 
calculated before any expenditure on mains was undertaken. The 
capital account otherwise remained the same as in the previous 
year. The dividend received from’ the Kidderminster and Stour- 
port Tramway Co. was at the same rate as in the previous year, 
viz., 34 per cent. Their investment in that company was an 
improving one, although there was no improvement in divi- 
dend. There was an improvement shown in receipts of £300; 
while the working expenses had been ‘kept at a low level. 
They had provided £873 for renewals, as compared with £369, 
and placed £250 to depreciation and reserve account, against 
£150. The income from the sale of current showed a con- 
siderable improvement of £711, as compared with £362 in the 
previous year. The total revenue for the year was £10,330, 
compared with £9,599, which enabled a balance to be carried 
forward to revenue account of £4,076, compared with £3,496. 
It would be seen from the statement of electricity generated 
and consumed that the total maximum demand improved 
by 95 Kw., or nearly 15 per cent., and the number of units sold 
increased by over 10 per cent., or 138,500 units, compared with 
104,500 in the previous year. In aémall place like Kidderminster 


this was a very satisfactory‘increase. What change there was had . 


been to the good, and they~ had been able this year ‘to 
put rather more to renewals and depreciation than the 
year before, and. had credited the debenture redemption 
fund with the same figure. It was satisfactory that after making 
these various provisions to reserve, which were in excess of anything 
they had made before, they were able to pay an‘ increased dividend 
by 4 per cent., and carry forward a considerably Jarger‘sum to next 
year. In the ‘report they had referred* to the fact’ that’ the Board 
of Trade had rescinded ‘the Kidderminster and Stourbridge Eléctitic 
Lighting Order of 1906, in so far as it related to the town of 
Stourport. The company made no objection, as there was so small 
a demand from Stourport that they did not see their way to give a 
supply from the power station at Kidderminster. The portion of 
the order in respect of the Kidderminster foreign area was being 
developed by the company, and was, so far as it went, satisfactory, 
and they derived a small revenue from it. 

Mr. J. A. LyceTr seconded the motion, and the report was 
adopted without discussion: 

On the motion of Mr. HERRING, the remuneration of the boabd 
was fixed for the year at £50 for the oe and £25 each for 


the other directors. 


Cuba Submarine Telegraph Co., Ltd. 


Mr. Gro. KEITH (chairman) presided, on May 8th. at the offices, 
58, Old Broad Street, E.C., over. the meeting of this company, and, 
in moving the adoption of the report (see ELEC. REV., page 724), 
said the accounts formed a very satisfactory record for the half- 
year. Last year Cuba did not suffer from any - cyclones, and 
they were in the happy position of not having had to repair 
any damage to their property from interruption from that 
cause, nor did they have any interruption of their landline 
connections as unfortunately took place in 1910: - They would 
see. from the revenue account that the traffic receipts. showed 
an increase of £459. Interest came out £118. less, due to a reduc- 
tion in their invested funds, which was. necessary. to. meet the cost 
of the new Cienfuegos and Cape Cruz. cable and .the repair 
of existing cables. . The gross revenue, including . transfer 
fees, amounted to £18,991, or £340 more than in 1910, 
The.total expenses amounted to £6,499, or £173 less than in 1910. 
The reserve fund now stood at, the reduced figure of £88,000, 
whilst, on the other side of the balance-sheet, the items of invest- 
ments ‘and cash, together showed a similar reduction, all due to the 
expenditure incurred i in connection with the cables during the half- 
year. Sundry creditors had been increased by the last instalment 
on the new cable which did not become payable until -after the 
accounts had been closed, whilst spare cable in stock had been 
increased by the value of the aataren cable left over after laying 
the new cable. Altogether he thought they might be well satisfied 
with the operations of the past. half-year. Their main cables 
were now. duplicated from end to end, and were in perfect con- 
dition, and they were in a position. to give. a rapid and most 
efficient service, all of which was in favour of the business, As 


it was last year. , 
Ma. G. Lyppon .asked if the board any “difficulty 


with regard to tke Marconi Co., which seemed to have been making 


a certain amount. of advance. He aleo asked if the amount set 
aside. for depreciation on investments brought the sum S isoih in 
the balance-sheet to the real value. ‘be teeten 


The CHAIBMAN said that the investments now stood at less than 
£1,000 above their market value. He did not think that cable 
shareholders need trouble themselves much about wireless competi- 
tion. . The Titanic disaster showed that wireless was invaluable on. 
board ship, but the confusion which took place in reporting the 
disaster showed clearly that the system was quite unfit to compete 
with cables or landlines as regarded secrecy and accuracy, which 
were absolutely essential for the transmission of commercial and 
private messages. 

The report was then adopted, as was also - resolution for the 

payment of the dividend. 


Electric Supply Corporation, Ltd. 


THE annual meeting of this company was held on May Sth at 
Salisbury House; E.C. 

Mr. J. G. B. Stone, in proposing the adoption of the report 
(see ELECTRICAL REVIEW, page 766), said that, at the end 
of the year, the company had connected the equivalent. of 
172,202 lamps, or an increase of. 36,483 over the previous year. 
The increase was a satisfactory one, and was mainly due to. the 
increased demand for power. They were still feeling the effect ‘of 
the smaller energy consumption of the metal-filament lamp, as 
compared to the old carbon lamp, in the lighting side of the business, 
but. this was gradually being offset by the increase in the 
number. of consumers. With regard to their investments in other 
companies, they were this year receiving their first dividend 
of 5 per cent. on the Hendon Electric Supply shares, and they 
looked for increased returns from the excellent progress which that 
company was making. They had not as yet received any return 
on. the 29,490 ordinary shares in the Dumbarton Tramway Co., 


but. their representative on the board of that company told them 


that they might shortly expect a better state of things in view:of 
the progress that was now being made. The Dawlish Electric 
Light and Power Co. appeared for the first time among their 
investments. That was a small limited company which was 
started last June, and their holding represented the. amount ° 
they were able to secure in return for the money they had ex- 
pended in getting and retaining the lighting orders which, for 
financial reasons, they were unable to work themselves. He was 
pleased to say that for the first.time the board were able to come 
before the shareholders with a proposal to distribute a small self- 
earned. dividend. . He admitted..it was smaller than they at.one 
time anticipated, but it gave the shareholders a small return, which 
would increase as the business extended year by year. During 1911 
they had spent rather over £1,200 upon repairs and renewals, and 
they proposed to set aside from the earnings a further £800, and to 
carry forward the balance of £2,207. The table of progress in the 
report showed that the rate of previous years had been well main- 
tained last year, and this, though the working conditions during 
that period had been inost difficult to cope with, owing to the 
railway strike and other causes. The capital account again showed 
increased expenditure due, in most part, to providing for new 
customers, which was a healthy sign. 

Mr. F. R. REEVES, in seconding the motion, said he thought the 
shareholders were to be congratulated upon that, the first occasion, 
on which the company had been able to pay a dividend out of its 
own earnings. They possessed a number of stations, and by the 
careful working of the staff, in whom they had the greatest con- 
fidence, they had showed steady and satisfactory progress. The 
progress was the more satisfactory, because it had been steady and 
not jumpy; and he thought they might look forward with — 
confidence to increased dividends in ™~ future. 

The report was adopted... 


Stratford-on-Avon Electricity Co., Ltd, — The 
directors’ report, to the shareholders for the year 1911, states that 
the company has again made considerable progress during the year, 
the total connections being increased from 9,605 to 10,858 equiva- 
lent 8-c.P, lamps, and the amount of current sold being 142,406 
units, as compared with 98,289 units for 1910. Sucha satisfactory 
increase fully justifies the extension of the plant and machinery 
recently carried out at the works. After writing off £200 to 
reserve and depreciation account and building sinking fund, the 
net.revenue account shows an available balance of £484, which the 
directors recommend should be appropriated as follows :—To pay: 
ment of directors’ fees, £50; to payment of 3 per cent, on 
£216 ; balance carried forward, £218, 


Craigpark Electric Cable.—<At the annual. meeting in 
Glasgow, Mr. Peter Rintoul, C.A., who presided. proposed the 
adoption of the annual report (ELE. REv., page 724), stating that 
the position of the company was rather better, and that in spite 
one factor, the coal strike, which had affected them adversely. Dr. 
Magnus McLean seconded. Mr. R. B. .M’Caig said that before 
paying a dividend of 6 per cent., he thought they ought to have 
the item of goodwill written off, and that they should write off 
about 10 per cent. for machinery, &c. The chairman, in reply, said 
the item of goodwill appeared in many bslance-sheets, he thought 
that_any business earning the profits which they were earning 
‘was quite, entitled to say that it had a goodwill which could be 
realised if it it was sold as a going concern. As to depreciation, 
that was a matter which they must leave to the directors. With 
regard to debts outstanding, that was due.to some extent to the 

ond. which hail landed them with: slacemel The 
wassdopted 
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_ Eastern Extension, Australasia and China 
Telegraph Co,, Ltd. 


THE seventy-seventh half-yearly ordinary meeting of the share- 
holders of the above company was held on Tuesday at Electra 
House, Finsbury Pavement, Sir J. Wolfe Barry, K.C.B., presiding. 
The CHAIRMAN, in moving the adoption of the report, said that 
the gross receipts for the half-year amounted to £359,000, against 
£336,000 for the corresponding period in 1910, or an increase of 
£23,000, which it was satisfactory to find was spread over the 
whole of the company’s system. The working and other expenses 
had amounted to £159.000, as compared with £154,000, or an 
increase of £5,000, which was entirely due to their having debited 
revenue with the cost of new apparatus for extending the relay and 
other improved methods of working to additional stations on their 
main lines. They had spent £6,000 in that connection last half- 
year, and the further expenses that would be incurred during the 
current year would be charged to revenue in a similar manner, 
But for this special expenditure a small reduction in working 
expenses would have been shown for the period under review. 
Comparing the figures for the whole year, the results were as fol- 
lows :—The gross receipts amounted to £689,000, against £681,000 
for 1910, or an increase of £8.000; whilst the expenditure 
amounted to £310,000, against £306,000, showing an increase of 
£4,000. Consequently the net profit for the year 1911 was, 
roundly, £4,000 more than in 1910. The net profit for the past 
half-year was, roundly, £182,000, and after adding £51,000 
brought forward from the previous half-year, there remained an 
available balance of over £233,000. The usual quarterly interim 
dividends of 2s. 6d. per share were paid during the past year, and it 
was now proposed to distribute a like amount, making a total 


dividend of 5 per cent. for the year. It was also proposed to paya . 


bonus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for 1911. After making the usual additions to the 
maintenance ships, insurance and depreciation funds, and applying 
£75,000 of the revenue balance to the general reserve fund, nearly 
£24,000 was, carried forward. When he had the pleasure of 
addressing them six months ago he referred to the proposal sub- 
mitted by the British Postmaster-General to the various cable com- 
panies interested, for the introduction of a reduced rate for deferred 
telegrams in plain language, and stated that it was expected that 
the Postmaster-General would soon be in a position to make an 
official announcement on the subject. This expectation had since 
been fulfilled, and the arrangement was brought into operation on 
January Ist last. Sufficient time had hardly yet elapsed to enable 
any reliable opinion to be formed as to the success of the experi- 
ment, but it might interest them to learn that although the number 
of deferred messages transmitted over their lines had so far been 
comparatively small, this new source of traffic appeared to be 
steadily increasing without unfavourably affecting their general 
revenue. They would probably remember that at the last general 
meeting he referred to the situation brought about by the revolu- 
tion in China having caused them considerable anxiety, owing to 
the confusion created throughout the Chinese telegraph service by 
the disturbances. Fortunately, however, with the assistance of the 
British and other foreign Ministers at Peking, they were enabled, 
after considerable difficulty and delay, to arrange an agreement 
with the Provisional Government for exchanging traffic, settling 
accounts, &c., which greatly improved the situation. Apparently 
the country was now quieting down, and, he was glad to say, the 
new Chinese Government were working cordially with them and 
redeeming their pledges in a satisfactory manner. 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion, which 
was carried. 


South Staffordshire Tramways (Lessee) Co., Ltd. 


Mr. W. S. ScHUSTER presided at the Electrical Federation Offices, 
Kingsway, on May 2nd, over the annual meeting of this company. 

In moving the adoption of the report, the CHAIRMAN said that 
expenditure on the reconstruction at Darlastor, debited during 
the year, was £742, which, with the expenditure of the previous year, 
they were supposed to write off out of profits. In addition, the net 
cost of the Dudley Arbitration had been written off out of profits, 
and this item now disappeared from the balance-sheet. There had 
been no further expenditure on capital account during the year, 
but arrangements had since been made to acquire some additional 
rolling stock for use after the introduction of the through service into 
Birmingham, and the cost of these additional cars would appear in 
the next balance-sheet. The loan account stood at £49,650, the 
same amount as in the previous year. Sundry creditors were con- 
siderably less than in the previous year, viz., £7,927, compared with 
£13,575. £1,000 had been transferred from profits to the renewals 
account, and £1,014 had been charged for renewal works carried 
out during the year, leaving a balance of £3,577 to the credit of 
that account. No provision was made for renewals for the year 
1910. Turning to the profit and loss account, the traffic receipts 
showed an increase of €1,700 over the previous year, and £1,946 
was received as dividend on the shares held in the South Stafford- 
shire Tramways Co., against £1,621 in the preceding year, the 
total receipts being £50,598, as compared with £47,399 in 1910. 
The expenses of operation and administration showed an increase 
of only £680, while the cost of repairs and maintenance 
was just under £1,000 less, in spite of the fact that over 880,000 
more passengers were carried, or more than 10 per cent. over the 
preceding year. That was, he thought, a most favourable statement. 
The amounts payable under agreements to local authorities showed 
a slight reduction, owing to the falling in of the lease ofa short 
length of line in Handsworth on June 30th. The net result of the 


year’s working, after making the provision for renewals, and writing 
off the cost of the Dudley Arbitration was a credit balance of £3,019, 
Deducting the debit balance brought forward from the previous 
year, an available balance of £2,286 remained, which the directors 
recommended should be applied to writing off the cost of the 
Darlaston depét reconstruction, and to reserve and depreciation 
fund. The amount expended in rates and taxes during last year 
amounted to £930, but this, it was hoped, would be considerably 
reduced in future, owing to the decision recently given in the Court 
of Appeal, in the case of the Metropolitan Electric Tramways Co. 
and the Tottenham Urban District Council. The company claimed 
that, for the purpose of rating, a tramway, like a railway, should 


- only be assessable for the general district rate on a quarter of the 


net annual value, instead of the full rate hitherto charged. The 
judges in: the Court of Appeal unanimously gave their decision in 
favour of the company’s contention, holding that the tramways 
were entitled to the three-quarters exemption. The Tottenham 
U.D.C., of course, had a right of appeal to the House of Lords, but 
the matter was in abeyance. The directors regretted the delay 
which had taken place in commencing the operation of a 
through service from their tramways over the lines of the 
Birmingham Corporation, but delay was caused by the 
reconstruction of the tramway in Birmingham formerly worked 
by cable traction. It was anticipated that the through 
service would be inaugurated very shortly, and it was hoped that 
the receipts of the future would be benefited thereby. The receipts 
this year had been well maintained, in spite of the coal strike, and 
witha continuance of the improvement in trade which had taken 
place in the district, it was hoped that the results for the present 
year would show a material improvement. 

. Mr. E. GARCKE seconded the motion, and the report was adopted. 


Leamington and Warwick Electrical Co., Ltd. 


THE annual report states that the capital expenditure during the year 
amounted to £1,653, making a total of £111,283. For the year from 
the traction and electricity supply, &c., the receipts were £5,905. 
After deducting administration and general expenses, £1,363, 
debenture interest £1,575, and charging profit and loss account 
with £350 for provision for renewals, there remains a surplus of 
£2,617, plus £128 brought forward. The amount available for 
distribution is £2,745. The directors recommend that there be 
placed to reserve account £1,000; to renewals account, £500; a 
dividend of 5 per cent. on the cumulative preference shares absorbs 
£120; a dividend at the rate of 1} per cent. per annum on the 
ordinary shares for the year absorbs £1,014, and there is carried 
forward £111. The reserve account will now stand at £6,626, and 
the renewals account at £1,297. after allowing £953 for the cost of 
renewals during the year. Under the heading of traction the 
gross receipts amounted to £9,360, being an increase of 
£46 compared with 1910, and the working expenses amounted 
to £4,750, being a decrease of £914, a net improvement of 
£960. In the year 1910 an amount of £738, which had been 
expended on repairs to motor-’buses, was included in the working 
expenses, while, during the year 1911, £800 was expended on 
motor-’buses, which was in the nature of renewals, and has been 
charged against renewals account. The total] revenue from electric 
supply amounted to £3,394, an increase of £394 over 1910, while 
the working expenses amounted to £2,142, an increase of £105, 
the net result being an improvement of £289. The installations 
connected to the mains at December, 1911, excluding the tramway 
load, represented the equivalent of 10,469 lamps of 8 c.p. The 
number of consumers was 292, as compared with 276 in the previous 
year. 


British Thomson-Houston Co., Ltd. 


THE seventeenth annual meeting was held at the offices, 83, Cannon 
Street, E.C., on May 9th, Mr. J. F. Nauheim presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEc- 
TRICAL REVIEW, page 723), said that it was with very great 
satisfaction they were enabled to state that the substantial im- 
provement shown over last year still continued. The board 
visited the Rugby works only « fortnight ago, and noticed with 
great pleasure that the whole of the available space was filled with 
material in process of manufacture. They also inspected the new 
buildings approaching completion, which would shortly add consider- 
ably to the output of thecompany’smanufactures, From all that they 
might fairly hope that the result of this year’s work would show 
still further improvement over the accounts for the past nine 
months, Naturally their output would be somewhat affected by 
the unfortunate coal strike. They bad made full provision both 
for coal and raw materials, and were able to keep the works going 
throughout the strike, but, of course, they had to give up all over- 
time and night work, as no fresh supplies could be obtained, and, 
in fact, even now they were still experiencing difficulties in getting 


all the material they required. He took that opportunity of. 


exprersing on behalf of the board their deep regret at the death of 
Mr. Hinsdill Parsons—one of the vice-presidents of the General 
Electric Co., of New York. Mr. Parsons was always greatly 
interested in the progress of that company, and was most friendly 
disposed towards it, and they heartily sympathised with the 
executive of the General Electric Co., to whom his loss was a very 
severe ‘blow. 

Mr. G. FRANKLIN seconded the resolution, and the report was 
adopted, 
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City of Birmingham Tramways Co., Ltd. 


THE ordinary general meeting of shareholders of the above com- 
pany was held on May 14th, at the Holborn Restaurant, Mr. Emile 
Garcke in the chair. 

In proposing the adoption of the report, the CHAIRMAN remarked 
that there was a special meeting to follow, at which he would 
enter fully into the proposals for the liquidation of the old and the 
formation of anew company. The leases reverted to the Corpora- 
tion at the end of June last year, and it became a matter for 
serious consideration whether they should continue to work for 
many years the fragments of tramways which remained to them. 
After giving the question very careful consideration, the board 
came to the conclusion that it would be more in the interests of the 
shareholders that they should endeavour to realise the remaining 
properties and close up the business. The negotiations had proved 
successful and the price they obtained was quite up to their 
anticipations, and he congratulated the shareholders upon the 
conclusion of a very difficult business with very satisfactory results 
to the company. The traffic receipts were much lower than in the 
preceding year, which was explained by the fact that they only 
had the working of the lines for six months, although they con- 
tinued te work the lines after July 16th on behalf of the pur- 
chasers. The expenses of working necessarily increased, because 
they could not immediately reduce the standing charges in direct 
proportion to the reduction of the mileage. The receipts amounted 
to £76,500, and the working expenses came to £59,600, giving a net 
profit of £39,063 for the 14 months. In former years they had 
never divided the profits up to the hilt, but hhkd contented 
themselves with a return of 10 per cent., placing the balance 
to reserve. In view, however, of the liquidation there was no 
object for further increasing the reserve fund, and therefore they 
recommended a dividend to the full extent of the balance, at the 
rate of 19 per cent. for the 14 months. 

Mr. G. SHIRREFF HILTON seconded the motion, and the report 
was adopted. 


An extraordinary general meeting followed, at which the 
CHAIRMAN proposed a resolution for the voluntary winding up 
of the company and authorising the liquidators to sell the assets 
to a new company, to be known as the Electrical and Industrial 
Finance Corporation, or other similar name that might be decided 
upon. He said that the reason for proposing to wind up was that 
this company, being a tramway company and having parted with 
its tramways, it would not be correct to continue it merely for the 
purpose of investing its surplus funds. The company had been 
very successful, and had accumulated a large surplus. They had 
paid regular dividends for many years at the rate of 10 per cent. 
pe! annum on the ordinary shares and forthe 14 months they had 
paid a dividend on the ordinary shares at the rate of 19 per cent. per 
annum. The financial position of the companyas shown by the 
balance-sheet showed that the total capital and liabilities were 
£584,202. The total assets amounted to £786,467, so that after 
paying off all liabilities and the debentures and repaying the 
preference and ordinary capital, there was a surplus of £202,264. 
The book surplus of £202,264 was not, however, all realisable in 
cash, for there was a depreciation on the trustee securities of about 
£18,000. Deducting this, they had a surplus of £184,264, or suffi- 
cient to make a bonus return to the ordinary shareholders of £3 
per. share, in addition to the return of the £1 subscribed, which 
left a residue of £4,264. There were two courses open to the share- 
holders, either to liquidate the company and realise the securities 
and distribute the proceeds, or to accept the proposal which had 
been made for the formation of a new company. Under the first 
course the liquidators would realise the investments gradually, and 
the proceeds would be distributed among the shareholders from 
time to time, but, of course, there would be no certainty as to the 
amount that would be realised by the sales and distributed to the 
shareholders. It might be a little more than £3 plus £1 per share 
on the ordinary shares if the market values of the investments 
improved, but, on the other hand, there was also a risk of the dis- 
tribution as a result of forced realisation, however gradual, being 
less than £3 plus £1 per share on the ordinary shares, and in the 
opinion of the directors the latter result was the more likely one, 
because the duty of the liquidators would be to realise, and forced 
sales were never compatible with the obtainment of high prices. 
Under the proposal which had been obtained, the debenture-holders 
and shareholders of the company were offered immediate cash to 
the same amount as they could hope to get by the realisation of 
the investmente, and, moreover, they had an option to invest the 
cash in the securities of the new company. The holders of the 
existing 4 per cent. debentures were entitled to subscribe for 4} per 
cent. debenture stock of the new company; the holders of the 
existing 5 per cent. cumulative preference shares had the right to 
subscribe for 54 per cent. debenture stock of the new company, 
and the holders of the ordinary shares had the right to subscribe 
for £1 in 6 per cent, cumulative preference shares with priority 
as to capital and £3 in ordinary shares. The debenture holders 
would receive their interest upto June 30th next. The preference 
shareholders would receive a dividend at the rate of 5 per cent, on 
their shares up to the date of commencement of the liquidation, and 
the ordinary shareholders would receive a further dividend at the 
rate of 19 per cent. per annum from March Ist last upto the date 
of commencement of the liquidation, and the interest on the new 
44 per cent. debentures would accrue as from July Ist. The interest 
on the 5} per cent. debentures, and the dividend on the new prefer- 
ence shares and ordinary shares would accrue as from the date of 
commencement of the liquidation of this company, so that deben- 
ture holders and preference shareholders who decided to invest in 
the new company would not lose a single day's interest, but, on the 


revenue was experienced. 


‘for the half-year ended March 31st. 


contrary, would, from the day of the commencement of the liquida- 
tion, receive interest. at a higher rate. In the opinion, of the 
directors, the debenture holders and shareholders would do well to 
invest in the new company the cash which they would receive, but 
it was a matter entirely for the judgment of each holder. The 
directors had received proxies in favour of the proposal from holders 
of over 90 per cent. of the ordinary sharesand from a large number 
of the preference shareholders. One aspect of the proposal he ought 
to make quite clear to the shareholders was that no promotion 
money would be. paid to anyone in connection with the transfer of 
the business to the new company. The British Electric Traction 
Co. would carry out the proposal without any profit other than that 
which they would make as subscribers of the capital of the new 
company, on the same terms on which it was offered to the 
shareholders. They had guaranteed the subscription of at 
least £240,000 of share capital, and as much more as 
might be necessary to make the share capital equal to 
the subscribed debentures, and their only consideration was 
an option for two years to subscribe at par for any unissued 
shares, and to subscribe for any unissued debentures on the same 
terms on which the company could issue them to other parties. The 
new company would have an authorised share capital of £200,000 
in ordinary shares, £200,000 in 6 per cent. preference shares, and 
debenture issues of £200,000 43 per cent. first debenture stock, and 
£200,000 53 per cent. second debenture stock. They would no 
doubt desire to have from him a statement of the policy of the new 
company. The electrical industry was much in need of further 
organisations which commanded full and intimate knowledge of 
electrical undertakings at home and abroad, and were able to assist 
in their financial development. This need the new company would 
endeavour to meet, but the company would not confine its opera- 
tions exclusively to the electrical industry. 

Mr. NEALE, a shareholder, seconded the resolutions, and said 
that, taking everything into consideration, he thought the proposed 
new company was a very good way out of the difficulty. 

The resolutions were carried unanimously without discussion. . 


Lisbon Electric Tramways, Ltd. 


THE meeting of this company was held on May 8th, at the offices, 
London Wall Buildings, E.C., Mr. Ludwig Breitmeyer presiding. 

The CHAIRMAN, in moving the adoption of the report (ELEc- 
TKICAL REVIEW, page 767), said that the number of passengers 
carried by the company was 51,852,719, earning £343,013, as 
against 49,925,167 passengers, earning £328,600, an increase 
of 1,927,552 passengers, of £14,414 receipts. In the early part 
of last year the general unrest and uncertainty following on 
the revolution in Portugal reflected adversely on their earnings ; 
happily, however, during the remainder of the year traffics 
so quickly recovered, that, with the aid of record receipts during 
the celebration festivities of the anniversary of the Republic, it 
became possible to obtain the before-mentioned increase. The 
working expenditure, as was only to have been expected, had gone 
up by £17,265. The onerous conditions imposed upon the 
company under the arbitration award had largely increased 
their wages bill, and were wholly responsible for this result. 
The balance of profit for appropriation, after payment of all ex- 
penses, was £109,616. Out of this the usual reserves had been 
made, the preference dividend paid. and also an interim dividend on 
the ordinary shares at the rate of 3 percent. That left a sum of 
£25,062 to be dealt with. Of this amount the board now recom- 
mended a final dividend at the rate of 3 per cent., making a total of 
6 per cent. net for the year. That would absorb the sum of 
£19,021 ; and the rate compared favourably with the 5} per cent. paid 
last year. The balance of £6,042 it was proposed to carry forward 
to the next year’s account. The general political and social 
uncertainty in the country had given, and continued to give, 
the directors much cause for anxiety; it had nevertheless been 
possible to continue the operation of. the system without interrup- 
tion throughout the year, excepting only a short period in March 
of last year, on the occasion of a genera] strike being declared, when 
it was found necessary to reduce the service slightly. Their 
employés then showed their loyalty to the company by not joining 
the movement, and, in consequence, only a small dimjnution in 

The CHAIRMAN, in reply to ashareholder, said there could not be 
competition with them, as the company had a monopoly of 
mechanical traction. They were making an experiment this year 
in starting motor-omnibuses to run through the various outlying 
districts to act as feeders to the general system. 

The report was adopted. 

Mr. RoGERS, a shareholder, proposed that an additional remunera- 
tion of 1,500 guineas be voted to the directors for their services 
during the past year. He remarked that, by the articles of asso- 
ciation, the directors’ fees were only £500, which, considering the 
magnitude of the operations of the company, and the successful 
position it had attained, was quite inadequate. 

Mr. E. Gape seconded the resolution, which was carried and 
acknowledged by the chairman. 


Dorman, Long & Co. Ltd.—The directors have 


declared an interim dividend at the rateof 5 per cent. per annum 


Held Over.—We are again obliged to hold over 
number of items to a later issue. 
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Great Northern Telegraph Co., Etd., of Denmark,’ 


At the general meeting of this- company, held at Copenhagen on 
April 29th, the chairman, Commodore E, Suenson, D.R.N., enid-that 
during the year there had been 15 interruptions on eight cables-in 
Europe and 18 on six cables in the Far East, which: compared 
favourably with the previous year. Notwithstanding the constant 


renewals and strengthening of their cables, they must be prepared 


for more frequent interruptions in the future, on account of the intro- 
duction into China and Japan.of steam trawlers, the arch-enemy 
of ‘their cables in Europe. -Cable repairs and renewals, together 
with the laying of the new cable between Russia and Sweden, 
had kept their cable steamers occupied: the H.C. Orsted. in 
Europe for 165 days ; the Store Nordiske and the Pacific in the Far 
East for 281 days, of which 32 in Europe and 120 in the Far East 
were for the account of other administrations. The new cable 
between Sweden and Russia, 107 N.m. long, was successfully laid 
between Grisslehamn, in Sweden, and Nystad (Sundholm), in 
Finland, by the H. C. Orsted early in June, and was opened for 
traffic on June 6th. It was the fourth cable connecting these two 
countries. . In November the company laid a short cable (15 N.M.) 
for the Chinese Government across the strait separating the large 
island of Hainan from the Chinese Continent. In spite of the social 
and political disturbances which had ravaged China and its ‘depen- 
dencies, the two lines connecting the company’s European and 
Asiatic systems had worked very satisfactorily, although the Kiachta 
line: passed through the whole of Mongolia and that of Vladi- 
vostock along the entire frontier between Manchuria and Siberia. 
The revolution in China had, however, afforded an exceptional 
opportunity of demonstrating the superior speed of the lines; and 
how indispensable they were, particularly for Europe’s telegraphic 
communication with Japan, Pekin and the whole of North China, © 


In regard to the Chinese revolution, the greatest care was taken everywhere 
to ensure the safety of the foreign residents. The id 

was certainly not due to a general sympathy with the foreigners, but princi- 
Pilly to the more enlightened spirit now prevailing in China, and to the 
desire of both parties to gain the confidence of the Great Powers and other 
foreign nations having friendly and mutually profitable relations with that 
country. This company, as wellas the other cable companies participating 
in the transmission of China’s international telegraph correspondence, had 
nevertheless had great difficulties in maintaining an efficient and satisfactory 
service. This bad, however, notbéen due to any want of goodwill on the part 
of the Chinese, but exclusively to the force of circumstances. 

. With a view to preventing the transmission of political and strategical 
communications, the two parties had often interrupted and sometimes even 
destroyed the telegraph lines in the interior of the country, while the trans- 
mitting offices were alternately in the hands of the Imperialists and the 
Republicans. In several of the treaty ports where this company’s cables were 
landed, and where they had offices, the chiefs and the whole of the staff of 
the ‘Chinese offices went over quite spontaneously to the Republican cause, 
no longer recognising the Central Authority in Peking, and submitting to a 
locally improvised authority quite devoid of administrative knowledge, financial 
resources and credit. 

As the company has constantly most important relations with these offices 
and with the local representatives of the Central Telegraph Administration, 
not only with regard to the daily exchange of telegrams, but also to questions 
relatiag to the control, accounts and monthly settlements in connection with 
the traffic, the revolution had créated great difficulties and numerous irregu- 
larities in these important relations. For want of money in the Chinese offices it 
had thus become necessary to keep the settlement of certain accounts in 
abeyance. They hoped, however, knowing from long experience what exact 
and conscientious debtors the Chinese were, that the accvunts in arrear would 
be settled as soon as the new Government was definitely organised and con- 
solidated and in a position to obtain the foreign Joan indispensable for 
establishing the neseae: order in the interior, and for further advancing their 
liberal and progressive ideas. In this connection they confirmed what was 
lightly touched upon in the last report, that they had increased their participa- 
tion in othertelegraph undertakings by £250,000, being their half-share of an 
amount of £500,000 advanced jointly by this company and the Eastern 
Extension Telegraph Co. to the Chinese Administration in accordance with 
@m arrangement made atthe beginning of last year. In view of the excellent 
relations with this Administration and its intention to apply the money 
advanced for improving the lines and instruments and perfecting the service, 
which was of the greatest importance for China’s international telegrams 
passing over the lines of the companies, they had been happy to supply the 
money to the Administration on very favourable conditions for China, viz., at 
par. with 5 per cent, interest per anoum and with amortisation spread over a 
number of years. It was, however, to be regretted that the revolution 
towards the end of the year had delayed the prompt realisation of the con- 
templated improvements. 

The company’s negotiations with Japaras to their future relations with that 
country after the expiration of their exclusive privileges at the end of 1912 had 
not been resumed during this eventful year. They had, however, in accordance 
with a request from the Imperial Administration-submitted for their considera- 
tion proposals for an arrangement, and the definite negotiations had now been 
fixed for July next. . 

The financial results of 1911 showed, as anticipated, a considerable 
decrease in the traffic receipts, owing to the loss of the Norwegian 
concessions, to the sale of the Korean cable, and to the greut tariff 
reductions, but this decrease had been compensated to a certain 
extent by the increase. of the Government and Press traffic caused 
dy, the extraordinary events of the year. A portion of the revenue, 
due to: the revolution, had not yet been received. The increase of 
work and of staff, and the measures taken in China in order to 
maintain the telegraphic communication and the safety of the staff, 
both. Danish and. native, had necessitated considerable extra 
expenses. Consequently the net receipts for 1911 had been about 
£24,000 lower than the preceding year, but as this figure did not 
exceed what.had been anticipated and a larger balance than usual 
was carried forward to meet this: contingency, the board did. not 
hesitate to propose a total dividend: and bonus of 18 per cent, for 
1911, including 5 per cent. already paid,-and to place the same 
amounts to the reserve and pension funds as in the previous year. 
The calm which for some years past had reigned in the quota- 
tion of their shares, and- which-had not even been influenced 
by the progress of wireless telegraphy, was a proof that their 
shareholders considered their investment too good and_ secure 
to allow it to be subject to large fluctuations as in former days. 
Traffic receipts had decreased in round figures by £11,300, whilst 


interest had increased by £200 and sundries by £3,800, due to the | 


increased use of their cable steamers for the account of other 
administrations. Under expenses nearly all the items. had been 
considerably increased, and particularly salaries an wages by 


ation thus shown 


nearly, £12,000, due to. the extraordinary. circumstances mentioned 
above ; ordinary, supervision by £650,; instruments and cells by 
£1,700 ; Yates‘and taxes by £1,400 ; travelling expenses by £920 ; 
and ‘sundries by £650; whilst the other items were nearly 
unchanged. The balance-sheet showed the following alterations 
under assets; Cables and landlines in Europe, &c., had been 
décyéased by £400,000, the amount of the amortisation 
account which had been written off; and participation in 
other telegraph undertakings had been increased by £250,000. 
Investments had been increased by £8,600; advances guaranteed 
by banks had been decreased by £111,000 ; cash in hand by £22,000, 
whilst sundry debtors had been increased by £18.600. Under 
liabilities the amortisation fund had disappeared, and the reserve 
and renewal fund had been increased by the ususil amount, but it 
had’ had to cover extraordinary expenses of about £34,000, and this 
amount would probably be larger for 1912. The dividend equali- 
sation fund had been credited with the usual interest, and sundry 
creditors had been increased by £24,600. 


British Westinghouse Electric and -Manufacturing 
Co.; Ltd, 


THE twelfth annual meeting was held on May 9th at Hamilton 
House, Mr. J. Annan Bryce, M.P., presiding. 

The CHAIRMAN, in moving the adoption of the report’(see ELEC- 
TRICAL REVIEW, May 10th, page 765), said that the 6 per cent. prior 
lien debentures had been reduced by £6,100 in respect of 61 debentures 
drawn on December 15th, 1911, for repayment on January Ist, 1912. 
Sundry. creditors and credit-balances (£200,198) was nearly £14,000 
in excess.of last year, but when they came to the figures on the 
other side of the balance-sheet in respect of contracts and sundry 
debtors, they would find there an increase of over £31,000. Those 
increases were normal, having regard to the increased output. 
With regard to the reserve for employers’ liability, the directors 
considered that ample to meet any liability in respect of past acci- 
dents, and he was glad to be able to state that their policy of being 
their own insurers against accidents to their workmen continued to 
be justified by results. Turning to the other side of the balance- 
sheet, the item of patents and goodwill remained as before, although 
a considerable number of new patents had been taken out during 
the year, the expenses connected with which had been charged 
against revenue. Machinery, plant, tools, &c., stood at £786,424, 
over £42,000 having been expended in maintenance and renewals 
during the year, which had been charged to revenue. In addition, 
£15,868 had been written off for depreciation, and further sums 
aggregating £21,700 had been placed to special reserve for the 
same purpose. This reserve now amounted to £51,912. Referring 
to'the loss on the sale of the apparatus and plant in the steel 
foundry; amounting to £36,720, the chairman said he had already 
ona previous occasion discussed that matter fully, and need only 
add that the plant was disposed of with the approval of the 
trustees for the debenture holders, the proceeds being applied to 
the purchase of additional plant for other departments, and added 
to capital expenditure, while the floor space was being utilised for 
the extension of other branches of the business. In view of the 
general reserve for depreciation of over £50,000, the directors did 
not think it necessary to depreciate specifically against this loss of 
£36,719. He might, however, again remind them that the works 
were originally designed on too large ascalein many respects. When 
the capital’ was reduced in 1907, a large provision was made to 
meet this, but in view of what had since happened, it had for some 
time’ been the opinion of the board that before they could enter 
upon a dividend-paying stage, there must be a further reduction 
of capital. Proposals to that effect would probably be laid before 
the shareholders at no distant date. Stock and material on hand, 
£622,264, showed an increase of £89,109. The output of the 
factory was improving ‘all the time, and special efforts were now 
being made to keep the stock as low as possible, bearing 
in’ mind ‘always the importance of maintaining sufficient to 
ensure prompt deliveries, upon which often very important orders 
depended. The output in value of theirown manufactures for 1910 
showed an increase of over 22 per cent., as compared with 1909, and 
1911 an increase of over 17 per cent. over that of 1910, or about 
42° per cent. in excess of 1909. Completed works on contracts 
stood at £292,024. This year they showed this item in a different 
form from last year. In the 1910 accounts the amount due by the 


‘Underground Electric Railway Co. of London and the expenses 


incidental to the arbitration proceedings were included under this 
head. This year they had thought it better to show those items 
separately, and it would be seen that the amount involved ir the 
dispute between the two companies was nearly £120,000. Into the 
merits of the dispute it was not desirable for him at ‘that time to 


‘eter, as proceedings were still pending before the House of Lords. 


The item, sundry debtors £189,435, compared with £166,388 last 
year, an increase of £14,047, a very small increase considering that 
their invoices rendered for apparatus delivered were very appre- 
ciably higher than during the same period of last year, thereby 
showing that their rate of collection was improving. The trading 
profits for the year amounted to £126,144, as against £112,539 in 


“1910, an increase of £13,505. On the other side, the fixed charges 


came to about the same, but theamount for depreciation was £30,868, 
aS against,.£24,423 last year, an increase of £6,445. The profit 
for the year was £20,708, as compared with £12,437 last. year and 


‘@ oes in 1909 of £798. In conclusion, the chairman said he would 


remind the shareholders that their business was not confined to 


Great Britain and its Colonies, as was the case when the company 


originally founded ; they were now, with the consent of their 


American friends and the various Continental companies, doing 
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business in all parts of the world. It was not possible for him to 
say at the present moment how far their output from the works 
during the current year would be affected by the coal strike which 
had unfortunately intervened, but it must have some bad results. 
They. had a sufficient supply of coal to carry them through the 
whole period of the strike, but were hampered by non-delivery of 
supplies from other makers, and, in consequence, were obliged to 
shut down partially during the strike, and they had not yet been 


able to resume their normal output. Their orders were coming in 


well, and showed a decided advance over the corresponding period 
of last year, and barring unforeseen circumstances connected with 
labour unrest, the directors hoped the next accounts would show a 
still further improved position. Prices were still ruling low on 
account of keen competition. Terms of payment were also very 
unfavourable in many cases to contractors, but continued efforts 
were being made to improve those conditions. 

Mr. E, GOULDING seconded the motion, and the report was 
adopted. 


Altrincham Electric Supply, Ltd, 


THE directors report that during 1911 115 installations, representing 
9,098 equivalent 8-c.P. lamps, were connected to the mains; after 
allowing for disconnections and re-connections, there were, on 
December 31st, 1911, 1,318 actual consumers with 77.202 equivalent 
8-c.P. lamps. In progress there were 23 installations with 1,069 
equivalent 8-C.P. lamps. They had installed additional generating 
plant in the station in view of the increasing demand for current 
for light and power. After providing £1,685 for interest on loans 
and debentures and adding £1,500 to reserve for depreciation, the 
net profit for the year was £3,059, plus £84 brought forward. 
After allocating £1,000 to reserve fund, the directors recommend 
that a dividend of 7 per cent. be declared on the shares, absorbing 
£1,750, and leaving a balance of £393 to be carried forward, subject 
to provision for directors’ fees. 

The meeting was held at the offices, 36 and 37, Queen Street, 
E.C,, on April 18th. 


Net .. 959,996 

Sold by meter—Private consumers... 863,544 

Total accounted for. . -. 615,118 

Not accounted for . 444,883 


Total maximum supply demanded, KW. 


Calcutta Electric Supply Corporation, Ltd. 


THE annual meeting was held on May 9th, at Salisbury House, 
E.C., Mr. P. V. Luke presiding. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 724), said that capital expenditure 
during the year had been about £210,000, but of this nearly 
£160,000 had been spent on their new high-tension plant, and 
£32,555 on freehold land and buildings in connection therewith. 
The remainder of the expenditure had been due to ordinary expan- 
sion of the business. The major part of the new high-tension 
cables was laid during the year, and the whole of the cable laying 
originally contemplated was now completed. The new buildings 
and the sub-stations were practically completed at the end of last 
year, and much of the machinery erected, and, if all went well, 
they hoped to commence supply from their new Cossipore station 
in July or August next. It was satisfactory to note that while 
the expenditure on capital account increased, the percentage of net 
profits to capital expenditure also increased. The area covered by 
their business was evidenced by the length of the mains, which at 
the close of 1911 was nearly 330 miles, and they were constantly 
expanding. The gross revenue had increased during the past four 
years by £36,600, and the percentage of total working costs to 
revenue had been reduced during the same period from 50 per cent. 
to 36 per cent., a fact which reflected the highest credit on the 
management, The year under review was a normal one, 
as regarded demands on the business, and the net profit—nearly 
£96,000—was satisfactory. Metallic-filament lamps were practically 
universal, and had affected their receipts from the sale of energy 
for lighting purposes to a certain extent, with the result that the 
increase in those receipts was less than in the previous year. The 
sale of energy for power purposes continued to increase satisfac- 
torily, and promised well for the future. The directors were quite 
alive to the difficult period through which the company was passing 
owing to the change ofsystem, and the consequent necessity for 
scrapping a quantity of costly plant. They hoped to be able to 
dispose of a good deal of that plant, and some would be utilised at 
Cossipore ; but, at the best, there would remain a large sum to be 
written off. With this in view, the strictest economy was necessary, 
and the need forincreasing their reserves for renewals and deprecia- 
tion was fully recognised. It was expected that the introduction 
of the high-tension system would result in considerable econcmies 
in working costs, partly in a reduction of the engineering staff, and 
more especially in coal consumption. A demand for current on a 
large scale had arisen at Howrah, where they now had a small 
generating station. As their plant there was tvo limited to meet 
the expected demands, they were, on the advice of their consulting 
engineer, about to turn Howrah into a sub-station to be supplied 
with high-tension current from Cossipore. A very heavy atrain 
was put on the company’s resources in connection with His 
Majesty the King’s visit to Calcutta, but, thanks to the efforts 
ef the ‘staff, everything passed off most brilliantly, without 


a hitch of any kind. Regarding the transference of the capital 
of India from Calcutta to Delhi, the chairman said that, at. first 
sight, it seemed as if industrial companies might suffer, but on 
further consideration they agreed with their Calcutta manager in 
thinking that, on the whole, they would not be adversely affected 
by the change. With regard to the future, it was satisfactory to 
be able to state that during the first quarter of the current year the 
number of units sold to consumers showed a very considerable 
increase over the corresponding period in 1911. They had tendered 
for a certain amount of street lighting in the suburbs of Calcutta, 
but whether or not their tenders would be accepted it was impossible 
to say. Several firms were reported to be ready to taxe current for 
power purposes on a large scale as soon as they were in a position 
tosupply them. Applications from new consumers continued to 
be received in large numbers ; the increase in revenue showed steady 
progress, and the prospects of the company were decidedly good. 

Str Guitrorp L. MoLEswortH, K.C.I.E., seconded the motion. 

The CHAIRMAN, in reply to questions, said that the ultimate cost 
of the high-tension station as at present planned would be between 
£300,000 and £350,000. It might turn out to be more, as they now 
proposed to turn Howrah into a sub-station. 

The report was adopted. 


West Coast of America Telegraph Co., Ltd. 


THE fifteenth ordinary general meeting of the shareholders of the 
above company was held on Tuesday, at Electra House, Finsbury 
Pavement, Sir John Denison-Pender, K.C.M.G., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said 
there was no alteration in the capital account, which stood at 
£112,520 in shares, income bonds £20,006 and the debenture debt 
£150,000, making £282,520 as the total capital of the company. 
The receipts for the year amounted to £53,891 against £51,217 for 
the preceding year, an increase of £2,674. That was chiefly. due to 
the greater activity of trade on the coast, and to the activity of 


_ those who were in charge of the company’s affairs. The working 


expenses were £39,690 as against £39,357, an increare of £333. 
Salaries showed an increase of £313; rent, taxes and agencies an 
increase of just over £250, but, on the other hand, there had been 
a diminution of about £257 in respect of maintenance of cables. 
He thought they were in a prosperous condition as long as 
they could go on paying their dividend, although it was a small 
one, and add considerably to the reserve fund. 

Sim Aubert J. L. Cappet, K.C.LE., seconded the motion, and 
the report was adopted. 


Oldham, Ashton, and Hyde Electric Tramway, Ltd. 


THE directors’ report states that the total revenue for the year 
amount to £32,183, and the expenditure (including £1,600 for 
debenture interest and £2,000 placed to provision for renewals 
account) to £25,405, leaving a net profit of £6,778, which, added 
to £152 brought forward, makes an available balance of £6,930. 


Mr. E, GARCKE presided at the, Electrical Federation Offices, 
Kingsway, on Tuesday, over the fifteenth annual meeting of the 
above company. 

- The CHAIRMAN, in proposing that the report. be adopted 
said the revenue was about £1,100 better than the 
previous year, and they proposed to place £1,250 to the 


_ reserve fund, and pay a dividend at the rate of 7 per cent., 


making 6 per cent. for the year. The increase in the traffic receipts 
during the year under review was mainly attributable to the im- 
provement in trade generally. A sum of £2,000 had been placed 
to renewals account from profit and loss, as against £1,000 in 
1910. 

Mr. J. VincENT KITCHENER seconded the motion, which was 
carried without discussion. 
_On the motion of the CHAIRMAN, seconded by Mr. W. E. 
WooproFfF¥E, the retiring directors (Mr, Atherley Jones, K.C., M.P., 
and Mr. R. Whittaker), were re-elected. . 


STOCKS AND SHARES. 


Tuesday Evening, 


THAT too many. people bought more than they could carry con 
veniently, as we remarked last week, was proved by the evidence 
which has now come to light of the existence of a big bull account, 
to adopt the Stock Exchange phrase. In spite of the reduction of 
the Bank Rate to 3 per cent., carrying over some of the Underground 
stocks cost no less than 11 per cent. this week—a rate which 
would-be utterly absurd to any but a weak bull to elect to pay. 
The effect of over-speculation has been to lower Home Railway 
prices sharply enough, but Undergrounds have not suffered somuch 
as some of the Southern passenger stocks. 
Metropolitans and Districts are both lower, the latter being 2+ 
down on the week, while Metropolitans are a point off. The drop 
in Metropolitans is so comparatively slight, having regard tothe big 
rise that took place earlier, as to suggest important interests at the - 
back of the buying which can afford to support the market in the 
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face of the weak speculative position. Underground Electric 
Railways shares, which have been avidly bought by the punting 
operator, are 5s. higher, and the Income Bonds are 1 up at 92. 
Underground Electric ‘‘ A” shares spurted to 17s., and then eased 
off to 16s.@d. They are, of course, of the nominal value of 1s. each, 
the special settlement having taken place quite lately. 

Of the other Underground stocks, Central London Ordinary and 
Deferred fell 1, while City and South London shed 3; but 
business here is on a retail scale. London United Tramways Pre- 
ference touched 53, reacting to 54, and the 4 per cent. Debenture is 
a point lower on the week. British Electric Traction 7 per cent. 
Preferred has again been bought in fair quantities, and is 2 higher, 
this making a rise of 5} within a fortnight. There are some 
optimists who profess to look for a dividend on this stock in 
respect of the coming year. The company’s Deferred stock, however, 
is 4 down. 

In the list of English Electricity Supply issues, City Ordinary 
and Preference stand out with an advance of £1 each. The air 
has been thick with rumours that an important announcement 
might be expected at any moment with reference to the negotia- 
tions which are even now said to be proceeding with the object of 
the company’s control coming under the City Corporation at once. 
Lively speculation is in progress, although to the ordinary man the 
game is too dangerous for him to take a hand unless he happens to 
have special knowledge. Edmundsons’ Ordinary at 12s. 6d. are 4 
higher, but the Preference fell }. Gains of } are registered in 
Bournemouth and Poole Ordinary and Preference. Anyone who 
will take the trouble to look up the Bournemouth and Poole Com- 
pany’s order will probably see for himself the reason for the rise 
that has lately taken place in the company’s shares, Westminsters 
are } lower, and so are St. James’, these two being the only 
examples so far of the dullness which generally comes over the 
electric lighting market on the verge of the summer season. 

Foreign Electrical issues are unusually quiet. What animation 
there is centres principally around the shares and bonds of the 
Mexican companies. News from Mexico continues to be as contra- 
dictory as ever. One day the rebels are driven to their very last 
fortress ; on the next, the Government forces are in full retreat, 
It is practically impossible to gauge what is happening with any 
degree of accuracy, and the observer is obliged ta rely upon news- 
paper items, added to intelligence conveyed in private letters to 
houses on this side with Mexican connections, such correspondence 
being almost unanimous in the opinion that it will not take long to 
stamp out the revolution. 

Mexican Light and Power common shares fell back a little, but 
Mexico Trams continue to improve, and the latter company's bonds 
are also. higher. The feature in this section, however, is a further 
jamp of 53 points in Rio Tramway shares, bringing the price to 
135. The statistical position of the undertaking is so strong that 
the rise is not difficult to justify, and it is being talked still further. 
Sao Paulo Trams are 6 up, following upon their rise of 3 last 
week, There are slight falls in Para Ordinary and United Electric 
Monte Video Preference. Canadian General Common and Kaminis- 
tiqiua Common show substantial gains. Several of the bond issues 
are } to a point higher. 

The rise in National Telephone Deferred stock has gone rather 
more slowly this week, but the Third Preference shares gained ;'5, 
and the market is still a strong one. Cable shares as a whole are 
firm, more attention being paid to the Eastern group. The report 
from the Eastern Extension Company led to arise of # in the price 
of the shares, while Eastern Telegraph Ordinary stock added 1} in 
sympathy. The Anglo group is steady, without attracting any parti- 
cular attention. Anglo Preferred lost 4, while American Telephone 
Capital stock regained the round figure of 150. Western Telegraph 
shares are } higher, but West India and Panama Telegraphs again 
slumped. Business in them has been done as low as 3} this week, 
from which there was a recovery of about 5s., this leaving them 
with the substantial loss of § on balance. Speculators are sorely 
disappointed with the report, and for the time being the shares 
are very much out of favour. Which, by the way, is not to say 
that, after the fall, West India and Panama Ordinary may not turn 
out to be a good gamble for those who care to take the risk. 

The Marconi excitement continues almost unabated, but there 
have been violent falls in the principal issues this week. Heavy 
contango rates bear witness to the over-loaded bull account which 
still prevails, and the shares were dragged down by this to 63, 
rebounding to 6%. Canadians, Americans, and Spanish, have all 
followed the course of the parent company’s shares, and it requires 
a good deal of courage to deal now, one way or the other. 

Manufacturing companies’ descriptions are extremely quiet. 
Arons moved off ». Babcock & Wilcox are a shade higher, and 
Electric Constructions rose }, the rhares at the present price paying 
7 per cent, on the money. Henleys and Callenders maintain their 
rises. A shake-out occurred in the Rubber share market on the 
anticipation of poor prices being obtained at the Mincing Lane 
auctions this week, which expectations, however, have been falsified. 

- No public interest ‘is being taken in the Rubber market at present, 
and dealings have shrunk to a minimum, 


The A.E.G. in South America.—The A.E.G.-Sud- 
Amerikanische Elektrizitéts Gesellschaft is the title of a limited 
company which has been formed in Berlin to represent the A.E.G. 
in South America. The share capital amounts to £100,000. , 

General Electrolytic Parent Co,, Ltd.—The report 
" states that the accounts for the year to January 31st show a profit 


. of £156, increasing the credit balance brought forward to £5,150. 
— Financier, 


ELECTRIC TRAMWAY AND RAILWAY 


TRAFFIC RETURNS. 


Fort- Receipts for | No. Route 
Locality, night Total to date. | miles 
ended. | fortnight. | wks. open, 
Aberdeen .. |May 8; 2,826 47 49 + 8,337 | 144) , 
AE oe ee 4 + 36) 52 14,952 204; 8 |. 
Bath . ee 1,614 10) 19 13,862 |+ 450 | 14°75) 
Birkenhead... os » 12; 2,255 99] 6 464 |— 485 | 18°68) 
Birmingham ‘Corp. » 4} 20,870 |+6,228| 5 61,008 |+18,188 | 57°17) .. 
Blackburn .. » 8] 2,285 93) 6F 9,271 |— 118 | 14°62) ,, 
+Blackpool Corp. . w 1,128 }+ 888) .. 4,682 91 | 11°87) ., 
Blackpool-Fleetw'd » 11] 1,099 |+ 238 18 6,658 8 
Bournemouth oe » 8,864 182; 53] 10,047 472 | 21°95) ., 
+Bradford .. » 4] 5,207/+ 48) 5 27,674 |— 675 | 5 12 
Brighton .. es » 12) 1,8283|— 98) 6 5,788 175 | 
Bristol » 10 | 128:2|+ 523) .. | 118,689 | + 10,780 | 80°5| 
Brit. Elec. Trac, Co, 
Airdrie .., «- 566 |+ 128 | 18 5,025 |+ 1,265 | 8°65 ., 
Barnsley .. oe 338 , 2,608 |— 403; .. | 
Barrow .. ..«. 716 16)) ,, 6,812 |+ 1,477 | 5°87) 
Gateshead | 43] 4, |- 17,021 |— 166 | 11°95) 
Gravesend ee 1] 8,541 220) 65) ., 
Greenock.. » 38] 1,610j)+ 198] ,, 18,166 |+ 1,976 | 7°25) ., 
Hartlepool 48i|+ 33) ,, 4,417 |+ 314 | 6°92) ., 
Kidderminster .. 20) ,, 1,693 100} .. 
tLeamington .. 12) ,, |+ 155 
Merthyr .. es 819 |— 72) 8,180 |— 800) 2°9/ ., 
Metropolitan .. 17,827 |+ 720) ,, | 160,624 |+ 9,380 
Middleton 690 |+ $9) 6,011 |+ 19] 86] 
Mid.Joint Com’tee » 81] 6,077 214) ,, i + 1,949] .. 
Oldham—Ashton S| it 10,803 6 9°18; 
Peterborough .. 229 14! , 2,0.2 179 | 581) 
Potteries .. oe » 8] 8074/— ,, 831,257 |— 2,479 | 29 | 
Rothesay .. » 8 5) 1,884 |+ 110 | 2°75) ,, 
Southport 598 ,, 4,493 |+ 126 | 817) ., 
8. Metropolitan. » ,, 18,817 |+ 8383] .. 
Swansea . » 2,145 19,073 |+ 225 | 
Tynemouth 392 |+ 387) , 2,871 |+ 8 | 8°75) .. 
eston-s-Mare .. 169 3! ,, 703 '+ 10| 8 j,, 
{Worcester 61] ,, 4,173 | + 55 | 5°75) 
Wrexham » 279 |+ 100; 1,853 |+ 206) .. 
Yorks, Wool. Dist. » 2180 154) ,, 18,:77 |+ 637) 17 
Miscellaneous -.. 19) ,, 2,9 + 154 
Burnley » 9,855 |+ 116/ .. 11°78) 
Burton-on-Trent 2) 6 1,892 |— 7}@6 |... 
Bury... «| 12] 59} 6 8,109 |+ 82 | 295) 
{Cardiff » 2,178\|— 72) 6 9,687 |— 2,299 | 17°35) 
and Dist. » 1,614/+ 28) 18 14,047 |+ 295 | 14°95) ,, 
ee oe » 1,055 46) 8,472 | + 79 | .. 
ee » 8] 8691 29) 5 8,982 46 | | 
+Darlington.. es 198 |— 10; 5 1,008 |— 22: | 4°87 
Darwen ee 584}+ 80; 6 1,620 |+ | 4°36) ., 
Dover.. oo 424 |— 223); 6 1,883 |— 76) 4°73) ., 
Dublin oe ee » 11,717|+ 895) .. 103,128 |+ 6,97 | 54°25) ,, 
East Ham .. ee » 23:20/— 6; 6 6,816 |+ 153! 7°87) 
Exeter 10 622 |— 14) 6 1,800 |— 122| 55 | .. 
ee » 21 | 88,466 |—1,785 | .. | 932,127 |+44,930 | 98 | +27 
ee » 1,6€4 |— 368].. |— 461 | 
» 64) 6 11,821 |— 474 | 29; 1 
Hull .. ee ee » 21) 547% 21) 6 16,636 |\— 92/135) 1 
Ilkeston .. 191 68) 6 |— 427) .. 
Ipswich 15) 6 2,484 }+ 84] 
marnock.. 298 15! 61 t,126 |+ 445 | 4°25) 
Lancashire United » 98) 19 92,952 486 | 89 
Leede ee oe » 11] 16009 429) 6 44,214 |+ 1,004 [57°65 | 
Leicester .. ee » IL] 5006|— Kes 
Leith » AL} 1,840 /+ 123 38,673 |+ 8,146 | 6°92 | 
Live » 4 | 23,610 671 | 179 | 207,261 | + 10,483 | 116 
tL.C.0, ee ee » | 86,676 |— 800; 4 194,408 |— 427 /|140°6) 2 
London United .. » IL 12,669 |— 899} 19 | 110,369 835]... 
Lowestoft .. ee 259 |— 44 42 4,912 |— 87/85 
Manchester es » | 32,819 }+1,001;) 6 98 547 }+ 4,821 | 105 | 
Newcastle .. ee AL} 8263 287] .. “4470 |— 1,178 | 81°3! 
ewport .. ee » .4] 1,259 /— 92) 5 3,128 |— 571 | 7°25) .. 
Oldham oe oe » 12) 4093 256) 7 14,357 |+ 202} 23 
Pontypridd .. oe | 136 |— 74) 6 1,476 |— 680 | 
Portsmouth. . » 4] 4084/+ €16) 5 10,448 . 261 | 16°75) 
Preston oe » 8] 4] 6 4,649/+ 146/10 
Rotherham .. ee » | 2186 on 4,493 |— ol | 12 
Balford ee » 6| 9642)+ 57 | 26,155 |+ 470/41 | .. 
Sheffield .. oe » 14/18112|+ 246) 7 42,687 |— 525} 4u | .. 
Southampton oe » 2401 115) 5 6,568 |+ 479) 11 
Southend-on-Sea .. » 8] 2,218 167] 6 8,721 |+ 7 |.. 
South Shields .. » 11] 8] 6 |\— 184 | 10°25) 
Tyneside .. «- 891 22/19 8,286 |+ 467/11 | .. 
allasey .. ee » 2,080 |— 101 | 59 6,816 |-— 262 | 8°72) 
Waltharastow ee 1406 |+ 16] 6 4,595 |+ 161] oo 
West Ham . 62 | 66,849 228) 44] 12,455 173 |15°95) 
Wolverhampton » S| 1,980/+ 75] 6 6,295 |+ 16 | 18°95) .. 
oe 
London Rly... » 6,752 |—1,250 | 19 89,437 |—10,223 | 6°82 
& 8. Lon. Rly. » 12] 5915 |\— 672] 19 60,781 |— 4,187 | 7°26] .. 
Da lin-Lucan Rly. n + 4/19 67 on 
G.N. and City Rly. 11] 8,128 |+ 166 | 19 81,458 1,798 | | 
L’pool Overh’d Rly. 12) 8,118 149) 19 28,427 |+ 1,750 | 66] .. 
Llandudno-Col. Bay 405 |}+ 28 | 287 8,706 |+ 210] 66/.. 
Lond. Blec. | 065 |— 420] 19 | 270,900 |+ 8,490 | 21°25) .. 
Mersey AL} 4826/+ 26] 19 89,221 
Me litan 12 849119 | 811,886 |— 9,760 |25°75/ 
Met. District Rly... il | 24,788 781 | 19 | 287,241 |+ 9,605 de 
18 |101,863 |+8,715 | .. +87 426 | .. | 
— uckland - |April 6 | 17,472 |+1,088 | .. | 172,044 |+18,496 |28°8 | .. 
Bombay (B.E.T,) | Mar, 29 106 | + 18 + 2,646)... |.. 
Brisbane .. oe = [Lee 
Rly. oe ee oo | ee 
oe May 11 8,063 + 405] .. ee . oe oe 
April 8,084 ee 4 12,036 oo 20°6| .. 
isbon oe ee oe oe oe oe oe 
adras ee oe jApril 80 | 1,708 144]... 18 067 |+ 1,167 | 18°5| .. 
ee | Apri 280 4 6 | 185,861 |+19,185 | .. 
‘erth (W.A.) ee | May 10| 8,784 |+ 612] .. 85,867 |+ 4,976 | 29 | 
ee 
* Compared with the corresponding period of 1911. + One week only. 


t Includes horse, steam and other receipts. 


§ One month, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


ENGLISH ELECTRICITY SUPPLY AND POWER COMPANIES. 


NAME, 


Closing 
| Quotations 


May 14th. 


Presen’ 
Yield 


t 


NAME, 


Closing 
Quotations 
May 14th. 


Craring Cross, West End &  Giiy 
Do. 44% Cum. Pref. . 


Do “ City Undertaking 


5 ee 
Do. 44 % Second Deb. ee 
County of London, Ord... oe 
Do. 6% Pref. .. 


Second Deb. ee 
Eamundson’s, Ord. ee 
6 Pref. .. 

44% First Mort. Deb, 
Folkestone .. ee ee 


Do. 5% Cum. Pref. .. ee 
Do. 44 % First Deb. .. aa 
Hove .. eo 


apoopm? 


~ 
“IO bo 


Kent Bleo. Power, 44 % D Deb. :: 
— Electrio, O 


er, .. 


Do. 4 First Mort, Deb, - 


Do. 
Midland Electric 
First Mert. Deb. 


Cum, 
North litan Power 8u 
ply, Mortgages ( 
Notting 16% Son-Gum, 


Oxford 
St. James’ and Pall Mall, ane 
Do. 7% ee 


Newoastie cn: Tyne 5% 
th 


South London, Ord. ee 
Do. 6 % First Mort. Deb. :. 
Metro — Pref... 
Ur < os oo 
Do. 5% Cum. . Pref es 
Do. 44% First ‘Deb... 
ter, 


aan 


8 


: 


B 


= 


COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER. 


Adelaide,6% Pref. .. 
Calcutta, Ord. eo 
Do. 5 


Calgary Power, ‘Ist ‘Mort. Bas. 


cordoba t. and T., Ord 
Do. 5% 
Elec. Lt.and P. of 


Elec, Supply Victoria, 5 % 1st 
wad Mort . Deb, } 
Elec. Dev, Ontario, 5 ist} 
Mort. Bonds 
Kalgoorlie Elec. P. and L., Ord. 
Do. 6 Pref. .. 
Kaministiquia Power,5% G. Bs. 
1st Mort. Deb. 
Mexican El. Lt., 5% 1st M. Bds. 
Lt. & Bower, Common 


Der 6 ist Ist Mort. Goid Bas. 


aia 


: 


AIM AA? AM: 


5 

7 

114-118 
94 — 97 
98 — 95 
83 — 86 
$2 — 94 

— xd 

108" —108" 

2. 2: 
1024 — 1065. 
874— 89 
87, 
105 —107 
96 — {8 


an 


moO 


ao MP OC 


me 
tok o wom 


Nore 
wo 


Monterey Rly. Light & Power. 
lst Mort. Deb: } 
Montreal, Lt., H. and Power . 
Northern, Lt., Powerand Coal, :} 
5 % Ist Mort. Bonds 


Water, Capital 

Do. 6 % Con. 1st Mort. Bonds 

Do. 44 % Per. ge 
Toronto Power, 4} % De PT 
Vera Cruz Lt., P. and 
ist Mort. De 
Victoria Falls Power, Pref. .. 
West Kootenay Power and Lt. } 
Ist Mort. 6 % Gold 


o Za aeSaan 
geo 


894 
207 —212 xd 

39 — 41 
245 —255 
112 —117 
108 —105 


99 —101 
187 —141 
108}—1104 
104!—106 
1005—1024 

945 

105 —107 


TELEGRAPH AND TELEPHONE COMPANIES. 


Amazon Telegraph = 
Do. 5 % Deb. Red. 

American Telep. & . & Tele. Cop. 
Do. Collat. 

Anglo-American Telegraph 
Do. 6% Pref. .. ie 


Chili Tele; 


Commercil Gab Cable, Stig. 4% Deb. 
Cuba Telegraph .. 


Eastern Telegraph, Ord. Btock 
Do. 8} % Pref. Stock.. .. 
Do. 4% Mort. Deb. .. es 

Eastern és 
Do, 4 eb. 


Globe Telegraph and Trust .. 


6 
Greet Norhern’ 
o-European T 
Mackay Companies oe 
Do. 4% Cum. ee 
Marconi’s Wireless Tele; raph 
Do. 7% Cum. Partic. 


1484-1804 
95 — 97 
102 —104 
ae 
17 — 
99 —101 
8xd 
99 —101 
1854—138% 
80}— 824 
1014 xd 
138 
—101 
97 —100xa 
113 
£8 — 60 
87 — 90 
69 — 72 


11 


~ 


© 


| Telephone, Ord... 
National Pref, ee 
| Do. Det 


Do. 6 % Non-cum. 8rd Pref. 
New York Telep., 44% Gen. Bnds. 
Oriental Telep. and Elec. 

Do. Pref. .. 
Paci id Tel, 4% 

ic and European Tel. 
Guar. 
Reuter’s so ee 
‘Trost a se 
elephone Co. o 
} 


United River Plate Telephone. 
Cum. Pref. .. 


guar. by Braz. Sub. Tel. 


West India and Panama Teleg. 
Do. 6% Cum. Ist Pref. ws 
6 adPref. .. 


5 % Debs 
elegraph, Ltd. ee 
Western Union rs % Fdg, Bonds 


995—1014 


* Unless otherwise stated, all shares are fully paid. 


+ Interim dividend. 
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818 
4 
— Stock Rise | Stock Rise ae 
or + or |g or ~~ + or i 
Share. Fall, p.c. Share. Fall| p.c. 
10 10 | | ‘5 
+2) | 
Do. Becond6% Pret... |_ 10 G6 | 10}—11 | Stock | : 
Do. 44% Deb. Stock.. _.. | Stock 4 100 —102 8} 4 
| Do. 7% Cum. Pref... 5 7 | Stock | 
2 ntral Hlectric Supply, 4 100 | 4 | 98 —101 ME + | 
| 5 | 5 5 | Stock 
5 | 43 43 | Stock +1 
5 | 44) 43 | 100 wl 
Do Do. 4% Deb... | 100 4 95 — 98 
city ot London, 10 | 8 +i | 97 —100 xd} .. | 5 0 
10 | 6 ing | 63— 416 
I | Stock 108 —110 85 — 87 
+ | — ee 
5 | Nil} 3— x3 99 —102 418 
6 5 ee 4 
| 
| | +4 $500 .. 810 
| $100 | Se | River Plate, Ord. .. | Stock | |818 6 
100 | | Do. | |415 8 | 
| 1] . Klec, Mon | 
00 
100 | | $500 | 1410 6 
| $500 | | Do. | + 4/4 710 
Se 100 | .. |6 610 
| $500 | = 
| 10 | 100 | +4{512 2 
| $100 | | +1 
| | | 4 
| 10 | | | 1 1— igxd| .. |5 6 8 
| Stock 5 1 of | 610 6 
| $100 8t i+ 4/6 6 | Stock 1 
| $1000 | 4 | | +1 |4 2 | Do. | 1&9 —161 +4 
Stock | | 68 | + % 
| Do, 6 — 10 | 100 }.100 —101xd | .. 
| | | x 
| 10 | 6 | 8 | 112 | +3 
pee 20 % Pret. 19 10 19 | | Cert. | 127 —130xd | .. 5 
rect Spanish Telegra; | } 
Do. 10% Cum, Pret... 5 | 10 | 10 | Stock | | 
Do. Debs. as 50 43 | 5 ox 
Direct United States Cable ..| 10 5 | braced 5 
Direct W. India Cable, 44 100 44 | West Coast of America .. 24 1 6 
Stock} 7 | | | +1 100 | 974 | 2 
Do. | 84| 8} | 10 
Do. | 4 | 4 10 ll 9 
10 | 7 | +3 | | 10 10} 17 
Stock| 4 | 4 1 ‘i 1b 
ast and 8. Africa Tel. 4 | 2 5 ee 
4) 4] | Stock 98-100" | 1 0 
10 | 5%] 6t +8] $1000 100 —108 7 
10 | 6 | 6 
10 | 18 | 18 +3] 
95/18 | St 
$100 | +3 : 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 


ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. 
Stock Closing Rise | Present Stock Closing Rise | Presen 
NAME. or Quotations | + or| Yield NAMB, or Quotations | + or Yield” 
Share. May 14th. | Fall| p.c. Share, May 14th. | Fall! p.c, 
eee oe eee 18 4 
Do. 44% Deb... | 100 44) 78 — 8&3 so Deb. .. | 100 89 — 91 {81611 
Brit. Elec. Trac., 6% Pref. ..{| 100 oe 12 — 14 Pref... | 100 86 — 
Do. Do. Deferred 100 | | % Con. Pref. . -- | 100 87 — 89 a 
Do. Do. 6% Cum. Prt. 100 6 92—94xd| .. |6 7 8 Metropo District | 45 — 454 —2 Nil 
Do. 7% Non-Cum. Pr’f. | 100 44 — 48 +3 Deb. .. oe | 100 6 6 | 144 —146 eo 
Do. Deb. 100 5 5 — 963 8 8 Do. 4% Deb. . | 100 ~ 4 96 — 98 418 D 
Do. d Deb. 100 44} 78 — 82xd 699 Do. 4% Prior Lien .. | 100 4 4 98 —100xd | .. |4 00 
4 Central London Railway, Ord. | 100 8 8 82 — 84 —1 |311 5 " g First Pref. .. -- | 100 90 — 92 41710 
Do. Prefs «| 100 | 4 4 | 88 ‘| 411 0 | 100 76 — 78 [499 t 
a Do. Det... ee ee -. | 100 2 2 83 — 8 —1 |2 7 1 || Metropolitan Elec. Trams, Ord. 1 6 } 1 ° 6 00 . 
Do. 4% Deb. | 100 | 4 | 4 | 101 —103 SATB 2°) Nil 
City & South Ta Hendon, Ord, 100 | 14] 18 —43/42 8 Do. 5%Pref... 5 | 6 181006 
Do, 6 % Pre «| 100] 5 | & | 108 —110 Do. | 100,] 43] 43] 98—100 |-—1 | 410 0 
Do, 1606 ee 100 5 6 |.104 —i06 415 3 5% Deb. .. ee 100 5 5 98 —100 +1 00 t] 
Do. De 1901 .. 5 5_ | 104 —106 414 4 || Potteries,Ord. .. 1 = 
Do. Do. 1908 .. ..:| 100 | & | 5 | 108 —i05 415 8 . | 8 d 
Do. 4% Deb. 100 | 4] 4 | 99—20ixd| .. |819 8 Do, 44% Deb... 100 | 43 — 92 | 41710 ti 
Dublin United Trams, 6% Pret. 10 6 6 103— 113 |5 2 2 || South Metro, Trams, 6 % Pref. 1 
Great Northern & City, Pr'f.Ord | 10 | Nil| .. | 14- . | Nil wo | 4] 4 al 
tings Trams,6% Pref. .. 5 | Nil; 6 4— .. |8 00 Underground Railways 10 | .. | 44— 43 +3) Nil 
Do. 100 71 — 76 |518 Do. Bonds 44 99 —101 491 r 
Isie of Thanet Trams, 5% Pref. 5 on Do. Income 100 1 91 — 93 +1 
4% Deb. 100 4 4 75 — 80 -» |5 0 O || Yorkshire (West Riding), Ord. 6 | Nil A ee Nil 
Lancashire United, Deb. | 100 5 5 83 — 85 6 % Pref. .. 5 | Nil| . Nil e) 
London Elec. Railw’ys, 4 Deb. | 100 4 4 97 — 99 - {4010 Do, 43% Deb. .. ee e- | 100 44 44} 80 — 84 <a ape oe 
London United Trams, 5% Pref. 10 | Nil| .. Fi-— 53 és 
Do. 4% Deb. .. ee | 100 78 — 81 —1/418 9 
h 
: I 
gi 
: ELECTRICAL RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. 
Anglo-Arg. Trams, Ist Pref. .. 5 5 57; 5 1 2 || La Plata Elec. Trms, Ord, 1 K 
Da, Pref, .. ..| 5 | 6 5 Do. Pref... 1| 6] 6 2 6 0 T 
Do, 4% oe 4 4 84 — 95 4 3 9 || Lisbon Elec, Trams, Ord, 1 54} 6t 
Do, 44% Deb... .. ..| 100 | 4% | 102 —104 467 Do.6% Pref, | 416 0 in 
Do. 5 % Deb. oe 100 6 6 | 103 —105 ° 415 8 Do. 5% Deb. : 100 5 6 95 — 99 5 10 si 
Auckland Trams, x Deb. ee 100 5 5 | 104 —106 414 4 || Madras Elec. Tr. (1904), Deb. : i. 100 6 5 99: —1°1 419 0 
Bombay Elec. 8. & Trams, Pref.| 10 | 6 | 6 | Il — 114 5 4 4 || Manaos Trams & Lt.,lstDeb... | 100 | 5 | 5 | 93 — 96 6442 
Do. 44 % Deb. oe «- | 100 4h 43 — 100 410 O || Manila Elec. R.and Ltg., Bonds | $1000 | 5 5 | 1014—1034 4167 
es Do. 5% 2nd Deb. oe e- | 100 5 5 99 —101 419 O || Mexico Trams Com -- | $100 | 7 7 | 122 —12t +2 |513 0 el 
aes Brisbane Trams Invt., Ord. .. 5 8 8 93— 93 —34)}4 21 Do. Gen. Con. 5 % Bonds a 2 5 5 — 5 20 of 
oe 5 5 5 — 63 415 8 Do. 6% Bonds. | 100 6 6 | 103 —105 +1 1/514 8 
Do. 44% Deb | 100 44 | 44 | 100 —103 4 7 5 || Para Elec. Rlys. & Lt., Ord. 6 | 10 +10 7 615 7 ec 
B. Columtia Elec. Rly. Det. | 100 8 8+ | 139 —148 512 0 Do. ret, .. ae 5 6 6 704 
im Do. eg f. Ord. ee 100 6 6 | 126 —129 ‘}413 0 Do. 1st Deb. ae oo | A 6 5 | 102 —104 +1 |416 2 
A Do. 5% Pref. .. | 100 5 6 | 111 —114 | 4 7 9 || Perth Elec, Tr., Ord. .. .. 118 4 
E Do. 4 ist Mort. Deb. es 40 984 —1014 48 8 Do. 5 % Ist. Deb. Pi 100 5. 5 | 101 —1C4 416 2 he 
Se Do. 4 Vancouver Deb. .. | 100 103 —105 4 5 9 || Rangoon El. Tr. & Sup., Pref. 6 6 — 58 56 6 8 
.. Do. Con, Deb. .. -- | 100 4 44 | 104 —1(6 450 Do. 43 % 1st Deb. 1 st 99 —101 4°9°1 VE 
Calcutta Trams,Ord. .. . 64— 5 5 8 || RiodeJaneiroTrams ..  .. | $100 5t | 1384 —136 +54 | 313 6 
Do. 416 5 || Do, 1stMort.6% Bonds :.| .. | | & | 104 —105 415 3 th 
44 % Deb. . | 100 44 | 100 —1C3 475 Do. 5% Mort. Bonds ee 5 5 973— 982 13 
Electric Trams 1 | Ni 23+ - Sao Paulo Tram, Lt.and P. .. | $100 | 10 | 10+ | 222 —227 61/481 
City Buenos Aires Trams (1904)" 6 5 5 bg— &% 451 Do. 5 % Ist Deb. ‘ -- | $500 | 5 5 | 1044—1064 41811 
Do. 4 % Deb. 100 5 5 101— 103 417 8 || Singapore Trams,5% Deb. ..| 100 5 5 19 — 82 é 5619 1 
Colombo Elec. Tr. &Lt. 5% Deb. 100 5 5 94 — 98 xd 5 2 0 || Southern El. Tr. B.A.,5% Deb. | 100 5 5 93 — 95 nn eee 
Havana Elec. Rly. 15% $1000 | 5 5 | 101 | 416 2 |! Un. Elec. Trams Monte 5 6 6 
Kalgoorlie Elec, Trams . 1 | Nil Nil Do. 6 5 6 6 5 — 6} — 5 14 3 
Do. 5% A Deb, | 100 5 5 91 — 94 6 6 5 Do. 5% Ist De 100 6 56 | 100—103xd| .. | 417 1 
Do. 6% B Deb, — 10 0 0 || Winnipeg Elec. 43 Deb. | 100 | 43 | 44 | 1624-1043 
MANUFACTURING COMPANIES. 
Aron, Ord. .. es ae 1 | Nil| 6 7 7 8 || Dick, Kerr .. we as 1 5 5 81 
Babcock & Wileox 1/9 | 68— 6% | + 7/4 5 4 Deb. | 100 44 44 
Do. 1 6 6 .. | 816 10 || Bdison & Swan £8 paid 4— Nil 
BI. & Haleby Cabies 5 | 10 | 10 618 0 Do. fully paid 5 | Nil! .. 1 2 Nil 
Do. Pref. ae 5 6 6 — 416 0 Do. 4% Deb. .. | 100 4 4 68 — 72 
Do. Deb.. 100 101 —103 4765 Do. 5 % Second Deb. | 100 5 5 — 73 sett, 
British Thomson-Houston, Deb. | 100 914— 94: 415 8 || Electric Construction .. 2 | Nil| = 1 
British Westinghouse, Pref, .. 8 N Nil Do. Pref q 1j— 2 +3/700 
4 eb.. oe | 100 4 4 63 — 66 6 1 8 Greenwood. & Batley, Pret, oe 10 7 7 8 
Do. 6 ‘Prior Lien oe -- | 100 6 6 99 —102 517 8 0. Deb 7s + 40 5 5 94 — 96 ‘ 5 42 
Broweitt, dley, at 1/6—2/- Nil General Blectrio, Pret. « 10 6 5 9— 9 6 5 8 
Do. f. | Nil] .. 5/- —6/- Nil Do. Deb.. | 100 4 4 85 — 90 4 811 
Brush, 7 % Pr 2 Nill .- 0— Nil Henley’s, Ord. oe oo ee 6 | 15 | 10+ | 113— 123 sce 
100 54 — 59 710 6 || Do, Deb... .. | 100 106 105. “i 9 
Deb. : 100 87 — 42 10 14 4 || India-Rubber,G.&T. .. 83— 94 
Callender’s Gab 5 | 1 113— 12 6 5 0 Do. Pref. 94— 104 417 7 
. Eref, 6 5 5 6— 415 3 Construction... 12 20/10} | 34 — 36 613 4 
we ae 1 | 17% | 20 5 6 8 || Willans & Rol Nil 
Deb. oe 100 105 —109 Do. Pref. oo Nil| .. 1 Nil 
ee oe 8 | Nil| N 2 ry" ‘Nil Deb... ee 100 4 59 — 61 611 2 
Do. Deb... oe | 100 5 6 58 — 68 
wl 
ac 
CO) 


* Unless otherwise stated, all shares are fully paid. + Interim dividend. 
1s 
Bank rate of Discount 3 per cent., May 9th, 1912. ob 
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THE CHARACTERISTICS OF COPPER AND 
ALUMINIUM OVERHEAD LINE 
CONDUCTORS. 


By E. V. PANNELL. 


(Concluded from page 773.) 


In predetermining the forces acting on the conductors 
at the lower temperature limit of 22° F. it is necessary to 
take into account the wind pressure. In calculating the 
maximum deflection due to the highest summer temperature, 
however, wind pressure must be eliminated. Apart from 


~ the physical impossibility of a hurricane blowing at 100° F., 


it is necessary to calculate the maximum deflection in a 
vertical direction in order to estimate the necessary height of 
the pole or other supporting structure ; in other words, the 
deflection in still air is what is required. Some manipula- 
tion is necessary to allow for this change in the conditions, 
and the author has found it convenient to use a graphic 
method for effecting this. 

The conditions obtaining at 22° F., as has been seen, are 
expressed by— 

It will be noticed that all save 6 ands are constant ; 
hence— 
= k/s, andds = K. 
If, now, the wind pressure disappears, the state of affairs is 
given by— 
i, = Ww/8as,, ie, = K,/s,. 

Ample information is available for the estimating of K and 
K,; the latter being obtained, a /ocus is fixed for ¢, = K,/s). 
This curve plotted for a 200-ft. span in aluminium is shown 
in fig. 6, whilst at the top of the diagram is the elastic exten- 
sion curve plotted downwards to represent a contraction. 
This is obtained simply by multiplyirig the stress by the 
elastic constant and by the length of span. The variation 
of deflection with extension of the cable is calculated from the 
equation already given— 

L=/1+ 80/31, 
hence a series of deflection curves can be plotted from the 


values in the elastic extension curve. The points where 
these lines intersect the 6, 8, hyperbola show the positions 


22° Fahr. 30 Ib. Wind pressure 22° Fahr. ‘No Wind 


The accuracy of the method depends wholly upon the values 
chosen for elasticity, and there is room for a considerable 
amount of experimental work in this connection. Very 
little reliable information is available respecting the physical 
properties of stranded cables, and with the broadening of 
the field of electric power transmission such data must be 
extended. 

The respective deflections on the copper and alumininm 
cables with and without wind-pressure are shown in fig. 7. 
These curves, together with the figures in Table III, sum- 


0-0 
| i} 3 
\ 
exe ra 0-05 e 
010 3 
4 
41015 | 
0°6 
i \ 
> 0°20 
§ 3 
3 
8 4 0 
2 A 
4 
Z 
1 


Diamr of Cabie, ins. 


0 1000 2000 3000 4000 5000 6000 
Stress —Ib. per square inch 


Fig. 6.—GRAPHICAL METHOD FOR DETERMINING THE REDUCED 
DEFLECTION, WITH A REDUCTION OF STRESS, ALUMINIUM 
CABLES, 200-FT. SPAN. 


marise all the foregoing calculations, and it will be seen 
that they are plotted to a base representing equivalent 
sectional area which, of course, is a function of current- 
carrying capacity. Thus the two materials are here 
brought into line on the fairest possible basis for comparison. 
Analysis\of these results is very instructive—it being seen 
that the maximum amount by which the deflection on an 
aluminium line exceeds that for copper is about 35 per cent. 
With smaller sizes of cable than 0:1 sq. in. of course this 
ratio will increase, but this illustrates the fallacy of the 
statement frequently made to the effect that aluminium is 
only suitable for small 

100° Fahr. No Wind - and unimportant 


transmission schemes. 


It is exactly for the 


large power lay-outs 


that the advantages 


are best shown, and 


~ ae the greater the amount 


es of power transmitted 


the better become 


Aluminium 


oxy both the technical and 


economic features of 


aluminium. The only 


point open to question 


100 


Deflection in feet 


is, at what section of 


cable does aluminium 


become superior to 


pan copper? The present 


sy investigation is carried 


down to a section of 


400' 


Copper 


approximately +5 sq. 


in., or 100 amperes 


carrying capacity in 


aoe copper, and it does 


> 


Fig. 7.—DIAGRAMS SHOWING COMPARATIVE DEFLECTIONS ON COPPER AND ALUMINIUM 


OVERHEAD CONDUCTORS, 


where the catenary and elastic laws coincide and give the 
actual deflections which the conductor will take up, with the 
corresponding stresses. 

A computation such as this, although somewhat laborious, 
is the only means of predetermining the actual conditions 
obtaining when an elastic conductor is used for aerial work. 


OQ 010 0:20 0°30 0°40 0°50 0°60 0°70 0°80 i 0 010 0°20 0°30 0°40 0°50 0°60 0°70 080 0 010 0°20 0°30 0°40 0°50 0°60 0°70 080 
Equivalent Sectional Area of Cable in square inches . 


not seem that any pre- 
ponderating disadvan- 
tage accrues from the 
replacement of copper 
by aluminium. If, how- 
ever, the matter were carried further, down to very small cross- 
sections, then tlte large deflections necessary owing to allow- 
ance for wind pressure would cause trouble in spacing the 
eonductors. 

In dealing with power transmission at the present day, 
however, there is a far more valid objection to small-section 
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conductors than the matter of deflection, and that is the 
phenomenon of corona. It has long been known that high 
transmission pressures occasion a loss due to brush discharge 
from the conductors, and more recent investigations have 
shown that the glow which.svrrounds the conductor below 


TABLE III.—DEFLECTIONS UNDER EXTREME CONDITIONS. 


200-ft. span. 400-ft, span. 


| 
Section,sq.in. |  100-ft. span. 
| 


Copper. | Alum’m, | Copper. | Alum’m, | Copper.; Alum’m. | Copper. | Alum’m. 


(1) Temperature 22° F. 30 1b. wind pressure. Deflections in feet. 
010 0°16 0°73 | 1°08 2°92 | 4°30 11°68 17°20 
0°20 0°33 059 | 0°76 2°36 | 3:04 9°45 12°20 


0°30 0°50 | 0°52 0°62 | 2°48 9°90 
0°40 | 0°66- | 0°49 0°54 


2 

1 216 | 7°80 | 8°65 
050 083 | 048 | O51 | 1 

1 

1 

1 


| 204 760 8°16 
| 192 751 7°70 


0°60 1:00 | 047 048 
0°70 | 1°17 047 046 1°84 7°50 7°36 
080 | 1°33 (046 | 0°45 1°80 7°50 7°20 
(2) Temperature 22° F. No wind. 
010 0°16 0°45 0°48 2°17 3°10) 10°50 15°30 
0°20 0°33 O41 0°40 1°85 1°85 8°40 10°90 
0°30 | 050 | 0405 | 0°35 1°80 | 1°45 7°70 8°50 
0°40 0°66 0°40 0°30 1°75 1°35 7°30 7°30 
0°50 0°83 0°40 0°28 1°70 1°25 7°10 6°65 
0°60 1°00 0°40 0°27 1°65 1°20 7°00 6°20 
0°70 117 0°39 0°26 1°60 115 7°00 6°00 
0°80 | 1°33 | 0°39 0°26 159 | 1°10 6°90 6°00 

(3) Temperature 100° F. No wind. 
0°10 O16 | 0°96 1°45 3°50 | 4°70 12°10 16°50 
020} 033 | 0°90 1°40 3°40 | 3°65 | 10°20 12°70 
0°30 | 050 | 0°90 1°35 3°35 | 3°30 9°60 11°00 
0°40 066 | 0°89 1°32 3°29 3°25 9°40 9°80 
0°50 0°83 = «0°89 1°30 3°38 3°20 9°30 9°40 
060 1°00 «089 1°25 3°25 | 3°15 9°25 915 
0°70 117 =| «0°88 1°20 3°22 3°12 9°22 9°00 
0°80 1 1°33 | 0°88 1:20 3°20 | 3°10 9°20 8°90 


the limits of the brush discharge is, in itself, a source of 
considerable loss. The most recent theories on the subject 
are those of Watson (“ Losses off Transmission Lines due 
to Brush Discharge,” Journal 1.E.E., Vol. 45, No. 202) and 
Peek (“* Law of Corona,” Proceedings Am.1.E.E., Vol. XXX, 


£ 100 foot Span .09 foot Span 


such high working pressures are by no means imminent for 
British transmission schemes, it should be remembered that 
in our climate corona will form at an appreciably lower 
voltage than in the drier atmospheric conditions obtaining on 
the American Continent. There is thus every reason for 


believing that, other things being equal, the larger diameter 


conductor will carry a given pressure with a lower corona 
loss. This is the main reason which dictated the exclusive 
use of aluminium on the transmission system of the Ontario 
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Fig. 8.—DIAGRAM SHOWING Cost oF A-TYPE WOODEN POLES. 


Commission, which operates at 110,000 volts. The 30 per 
cent. greater diameter of the aluminium conductor over the 


equivalent copper is a powerful advantage for high-pressure - 


systems. 

The matter of supporting structures for the conducting 
line has next to be considered, and on this point considerable 
diversity of opinion prevails. The single wooden pole has 
been almost totally displaced in America by the built-up 
lattice steel tower, mainly on the score of mechanical stability. 
Whilst this ‘is justifiable in the very large transmission 

schemes common on 


400 foot Span the American Conti- 


ua 
Q 


a: nent, it is doubtful 


oO 


whether the advantages 


of steel towers would 


be as great in this 


my 
> 


country. Not only 


Aluminium 


would-the cost of such 


N 

\ 

\ 


A structural steelwork be 


greater on account of 


the necessarily lower 
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aggregate weight 


poles can be obtained 


o 
NIN 


Y in England far superior 


in durability and scien- 


yi tific design to those 


hitherto used abroad. 


Cost in Pounds Steriing per mile of Liné 


Copper 
> 


4 For span lengths, such 


04 as have been considered 


in this investigation— 


O viz., up to 400 ft.—the 


AN 


A type of pole amply 


Sk 


VZ takes care of thestresses 


due to a double three- 


Cross-section of Conductor in square inches 
A = Conductors; B = Insulators; c = Poles. ; 
Fic. 9.—APPROXIMATE FIGURES FOR CosT OF MATERIAL PER MILE. 


No. 7), both of which are masterly investigations of an 
extremely involved problem. The feature which has been 
brought out most strongly is the rapid augmentation 
of corona loss, with a reduction in the _ size 
of the conductor. At working pressures ‘of 80,000 volts 
and over, this difficulty is a very real one, and the use of 
tubular conductors has been proposed in order to increase 
the radius and diminish the liability to discharge. Although 


"7 


phase network, except 
with abnormally large 
sections of cable, or 
with extremely high 
voltages. Neither 
of these latter conditions need be anticipated in the 
immediate future of British transmission schemes, and it 
would seem that this type of pole is amply sufficient for 
such projects. In estimating the cost per mile of line, 
therefore, A-type poles have been assumed of appropriate 
strength and of sufficient height to maintain a minimum 
distance of 22 ft. between the ground and the lowest point 
of the wire. The approximate cost of such poles is shown 
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in the curves of fig. 8, and values have been chosen from 
these curves for plotting in the “cost per mile” diagrams 
(fig. 9). The latter represent the cost per mile of material 
for a high-pressure double-circuit three-phase line, com- 
prising the costs of metal, poles and insulators. Analysis of 
these curves will show that in no case does the extra cost for 
the poles on the aluminium lines approach the value of the 
saving effected on the line conductors. 

This is a most important result, as it refutes the state- 
ment often made, that a saving on the cost of line conductors 
does not imply a saving on the whole expenditure. For 
very small amounts of power, of course, the cost of poles and 
insulators will be of relatively greater magnitude, but in 
such cases the nearest stock size of pole would be requisi- 
tioned, and would be pressed into service regardless of the 
line conducting material. 


If it be granted that the poles along the run of the line 


need to be somewhat stronger and more expensive for alu- 
minium than for copper, the reverse is the case with strain 
poles, and all structures which have to take the longitudinal 
stress of the line. The stresses in the aluminium conductors 
being some 20 per cent. lower than the equivalent in copper, 
there is much less liability of the poles coming down due 
to a breakage of one or more conductors. Where, however, 
steel towers are used they will be designed especially for a 
copper or an aluminium line. In the former case, the 
towers will have a greater strength in the direction of the 
line than the latter, whilst the transverse strength will be 
in the reverse proportion. Hence, it is reasonable to believe 
that steel towers for an aluminium transmission line need 
not cost much more than those for a copper line. 

Problems connected with erection are for the most part 
common to both conducting materials, and for this reason 
scarcely need treatment in this article. The jointing problem 
has been solved in both cases by the adoption of the torsion 
joint, in which the conductor ends are run into a fig. 8 or oval 
section sleeve and twisted up. In straining up the con- 
ductors the dynamometer should always be used with reference 
to a table of stresses. Adjustment by gauging the deflection 
is unsatisfactory, whatever be the method employed. It should 
be remembered that the cable should be stressed up to its 
elastic limit and then let down again, for the reason that if 
this be not done it will take up a permanent set in the first 
gale of wind and deflect considerably more than the calculated 
amount. Neglect of this precaution has been largely respon- 


‘sible forthe abnormal deflections reported on certain aluminium 


lines. This operation, of course, calls for the use of a dynamo- 
meter, and can in no wise be accomplished by merely sighting 
from pole to pole. In this paper deflection instead of stress 
curves have been plotted, but from the former a table of 
stresses can be readily prepared and should always be employed 
on erection work. 

In conclusion, the author would say that this short thesis 
was intended to be by no means an exhaustive treatise on the 
subject of the title, but merely an example in the use of 
some simple rules to facilitate comparison between copper 
and aluminium line conductors. Much of the information 
relative to the use of the latter metal is here published for 
the’ first time, and the author’s best thanks are due to Mr. 
Arthur Jacob, of the British Aluminium Co., Ltd., for per- 
mission to use the same. : 


RECOVERY OF CONTRACT PRICES 
WITHOUT THE ENGINEER’S CERTIFICATE. 


[FROM OUR LEGAL CONTRIBUTOR. } 


THE contractor who has undertaken to carry out work 
“subject to the approval of the engineer,” sometimes finds 
himself in the awkward position of having failed to secure 
that approval. The. result is that he fails to obtain the 
certificate, which, according to the terms of the contract, is a 
condition precedent to the payment of any part of the con- 
tract price. In these circumstances, he not unnaturally asks 
himself—In what circumstances may the certificate be dis- 
pensed with ? 
A 


It is clear law. that in the ordinary course a certificate 
may be made a condition precedent. As Lord Justice 
Mellish said, in Sharpe v. San Paulo Railway, 1873, L.R.B., 
Ch. 597 : “ A contract may be so framed as under ordinary 
circumstances to take away the jurisdiction of Courts of 
law and Courts of equity to determine what is the amount 
payable under the contract. Wherever, according to the 
true construction of the contract, the party only agrees to 
pay what is certified by the engineer, or what is found to be 
due by an arbitrator, and there is no agreement to pay 
otherwise—that is to say, in every case where a certificate of 
the engineer or arbitrator is made a condition precedent to 
the right to recover, then the Court has no right to dis- 
pense with that which the parties made a condition pre- 
cedent, unless, of course, there has been some conduct on 
the part of the engineer or company which may make it 
inequitable that the condition precedent should be relied 
upon.” 

Mt is to the proviso of this very clear statement of the law 
that the harassed contractor will turn in order to escape from 
what he considers the unjust decision of the engineer; for 
it is obvious that if certificate has been fraudulently or 


collusively withheld, or if there has been a prevention by the © 


employer, whether by collusion with the engineer or other- 
wise, a certificate may be dispensed with. ; 

In this matter of granting certificates, an engineer is in 
a position very similar to that of an arbitrator. He must be 
impartial as far as he can be, consistently with the natural 


_ ‘bias due to his position as adviser of one of the parties, and 


he must do nothing inconsistent with a judicial position. 
Any bias, therefore, unknown to one of the parties, or any 
conduct inconsistent with his judicial capacity would, it 
would seem, dispense with his certificate. 

The offence may consist not merely in withholding a 
certificate, but in granting a certificate for less than is justly 
due. For instance, to borrow an illustration which concerned 
an architect and a local authority (Page v. Llandaff R.D.C. 
(1901) 2 Hudsons’ “ Building Contracts,” 347), it 
appeared that the plaintiff was employed by the de- 
fendant Council to construct certain works. In the 
contract it was provided that ‘the decision of the surveyor 
with respect to the value, amount, state and condition of any 
parts of the works executed, or of any part thereof, altered, 
omitted or added, -and also in respect to any and every 
question that may arise concerning the construction of this 
contract, or the said plans, drawings, specification, or bill of 
quantities, or schedule of prices, or the execution of the works 
hereby contracted for, or in anywise relating thereto, shall be 
final and without appeal.” Disputes arose, and, after pro- 
tracted negotiations, the surveyor gave his final certificate. 
The plaintiff brought an action against the Council, in which 
he alleged that. the surveyor’s final certificate “was not 
honestly made or given in the exercise of, or reliance upon, 


his own judgment, but was made and given by reason of the - 


interference of, and in obedience to, the directions and orders 
of the Council.” It was held that as the Council had inter- 
fered (though without any fraud on their part) with the 
surveyor in the exercise of his functions as quasi-arbitrator 
between the parties, the final certificate was not conclusive 
and binding on the contractor. 

Mr. Hudson, in his “ Building Contracts,” divides the 
cases in which a certificate possibly may be dispensed with 
into four classes, viz.: (i) Those where fraud or collusion 
is alleged; (ii) those where fraud only is alleged; (iii) 
those where, before or after the giving of the certificate, the 
engineer has shown that he will not be, or is not, impartial ; 
(iv) those where the employer interferes with the engineer 
either before or after the giving of the certificate. 

1. Cases of Fraud and Collusion.—It is obvious that fraud 
and collusion between the engineer and the employer are fol- 
lowed by injustice to the contractor, and it is not’ necessary to 
quote authorities in support of the proposition that such 
conduct vitiates a certificate when granted, or justifies the 
contractor in suing the employer direct. When no certifi- 
cate is forthcoming, the difficulty is to prove the fraud 
and collusion as illustrating the circumstances in which 
a jury will be ready to find collusion; reference 


may be made to a case heard in the Colony of . 


Victoria. There an action was brought by contractors 
against Water Commissioners on an engineering contract ; the 
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plaintiff alleged due performance, and that the engineer 
fraudulently, and in collusion with the employers, had refused 
to certify. It appeared that the Commissioners had passed a 
resolution that a certificate should be given ; the engineer 
professed to comply, but gave a document which was useless 
as a certificate, but expressed his willingness to certify if he 
were personally released from all responsibility. The con- 
tractors applied to the Commissioners to dismiss the engineer 
and appoint another who would act according to the contract. 
This the Commissioners refused to do.. The jury found that 
there was collusion. On demurrers: Held that, though the 
engineer refused to give a final certificate, it was open to the 
jury to find from his acts and’ conduct that the work had 
been completed to his satisfaction. But that the contractor 
cannot recover from the employer unless it be alleged and 
proved thaj the certificate was refused in collusion with the 
employer. Held also, that an engineer to whose satisfaction 
work is to be done is not an arbitrator, but a skilled agent 
of the employer ; but that he owes a duty to the contractor 
as well as to the employer, and is bound to act fairly towards 
both parties. Young v. Ballarat Water Commissioners 
(1879), 4 Vict. L.R. (Law) 306. 
* Fraud on the part of an engineer and collusion with the 
employer may also be sufficient to support an action by the 
contractor against the engineer alone for damages occasioned 
by the withholding of a certificate. For instance in 
Ludbrook v. Barrett (1877) 46 L.J.C.P. 798, when, under 
a building contract, it was a condition precedent to payment 
that the builder should execute the works to the satisfaction 
of a named architect : Held, that an action could be main- 
tained against the architect for collusively, fraudulently, and 
to the injury of the builder, refusing to certify that he was 
satisfied with the works. 

2. Where Fraud alone is Alleged.—Where fraud on the 
part of the employer leading to the withholding of a certifi- 
cate can be proved, he may be made liable; but he cannot 
be held liable for the fraud of the engineer, unless he also 
colluded with him. In the case of Smith v. Howden Union 
Rural Sanitary Authority and Fowler (H.B.C. 151) it 
appeared that the plaintiff by agreement in writing, dated 
August 5th, 1885, contracted to construct certain specified 
sewers for the defendant Union for the price of £2,616, 
payable on certificates by the engineer of the Union. There 
was also a clause providing that extras must be ordered in 
writing. The plaintiff commenced in August, 1885, and 
though the work was not a success, proceeded according to 
the specification and following the directions of the engineer, 
and was not in default when, on July 10th, 1886, the defen- 
dants took possession of the works, and excluded the plaintiff. 
At that time £2,318 only had been paid to the plaintiff. 

The plaintiff sued for the balance of the contract price 
and for money due for extras, part of such extras not having 
been ordered in writing, and it was found by the Referee that 
the engineer had mala fide and wrongfully refused to certify, 
but that the defendant Union had not colluded with the 
engineer; held that the plaintiff’s remedy was damages for 
wrongfully preventing the plaintiff from completing the 
contract work by wrongfully taking possession, the measure 
of damages being the-amount to which presumably the 
plaintiff would have been entitled if the work had been com- 
pleted, arid had the engineer thereupon issued such certifi- 
cates as he ought to have issued. In the result the plaintiff 
had judgment for a large amount due for extras never 
certified for. Fraud and collusion will, however, be inferred 
where the employers know of the engineer’s wilful refusal to 
certify and take advantage of it. Thus in the case of 
Kellett v. New Mills U.D.O. (1900) 2 H.B.C., 329, the 
plaintiff agreed to do work for the defendants, to the satis- 
faction of the engineer, and the defendants agreed to pay 
the plaintiff upon the certificate of the engineer. The 
engineer never addressed himself to determine and certify, 
but wrongfully refused, or wrongfully and unreasonably 
delayed, so to determine and certify, and the defendant took 
advantage of his refusal and delayed payment. Fraud was 
not alleged. Held, that the plaintiff could recover from the 
defendants without a certificate. 

Mr. Justice Phillimore said: I think they knew here not 
merely that their man was not certifying, but that he was 
going through the process of pretended inquiry, which was 
almost worse than his refusing to inquire ; and I think that 


they were bound in those circumstances to have taken some 
very decided action on their part. 

3. Where the Engineer has shown that he will not be, or is 
not, impartial—Although it is often pointed out in legal 
text books that a contractor cannot expect absolute impar- 
tiality from an engineer on the ground that, when he signs 
the contract, he knows that the enginecr is employed and paid 
by the employer, yet engineers must show no bias in coming 
to a decision about a certificate. In Pawley v. Turnbull, 
1861 (3 Giff, 70), an architect took possession under a 


forfeiture clause, and finished the buildings. The builder ° 


filed-a bill against the building owner and the architect, 
alleging unfair conduct on the part of the architect. Held, 
that it was necessary for the plaintiff to succeed to have 
proof of grossly improper conduct on the part of the 
architect, that the conduct of the architect (without imputing 
fraud) had not been of that discreet, impartial and fair 
description which it ought. to have been; and decreed pay- 
ment to the plaintiff of the balance due under the contract, 
subject to a deduction for non-completion, relieved the 
builder from liquidated damages, declared the architect’s 
certificate was not binding and ordered both defendants to 
‘pay the costs of the suit. 

4. Interference by the Employer—The last case in 
which the contractor is entitled to ignore the provisions of 
the contract as to a certificate and to sue the employer direct is 
that in which the employer interferes with the engineer. The 
question whether there has been such interference is, of course, 
one of fact for a jury to decide. For instance, where an action 
was brought by a builder against a building owner under a 
contract by which the architect’s certificate was a condition 
precedent to payment, plaintiff alleged that the employer, 
after the work was completed, complained to the architect of 
alleged defects therein, and told him he should not accept his 
certificate unless those defects were attended to and remedied. 
The defendant denied this, and produced evidence to the 
effect that there had been no communication at all between 
the defendant and the architect :—Watkin Williams, J., to 
the jury : “If you think that the architect, acting upon his 
own judgment, withheld this certificate, you must find a 
verdict for the defendant. If, however, you are of opinion 
that the withholding of the certificate was due to the 
improper interposition of the defendant, and that he pre- 


~ vented the architect from giving his certificate, you must find 


a verdict for the plaintiff.” The jury found a verdict for 
the plaintiff, Brunsdon v. Beresford, 1883, I Cab. and 
El. 125. 

It remains to consider other circumstances in which the 
certificate of the engineer will be regarded as dispensed with. 
If, for instance, the contractor is prevented from carrying 
out the work by the act of the employer, or by any act of the 
engineer for which the employer is in law responsible, the 
certificate will not be a condition precedent. The following 
may be cited as illustrations: Failure by the engineer to 
deliver plans, the absence of which prevents the contractor 
getting on with his work ; dismissal of the engineer, failure 
to invest the engineer with. the necessary authority to grant 
certificates. 

The question whether acceptance of the completed work 
by the employer operates as a waiver of the certificate is one 
of fact to be decided in each case. 

It is at least clear that mere acceptance of a complete 
building does not constitute a waiver, because the building 
being on the employer’s land, he cannot avoid taking posses- 
sion. Thus, where there was a contract between a builder 
and a building owner, it was agreed that the work was to be 
done to the satisfaction of the surveyor, upon whose approval 
payment was to be made by atime fixed. The works were not 
completed by the time, but were alleged to have been com- 
pleted within five days afterwards, when plaintiff applied for 
payment. The building owner refused to pay without the 
certificate of the surveyor, who declared them incomplete, 
and refused to certify. In an action by the builder for the 
contract price, and in the alternative for a guantum meruit, 
the defendant pleaded that he did not dispense with com- 
pletion within the fixed time, and that the work was not 
completed to the approval of the surveyor. Held, on 
demurrer, that both pleas were good. At that time the building 
owner was in occupation of the house. There being no other 
evidence but bare possession : Held, thatthe plaintiff could not 
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recover in the absence of a certificate, and that the mere fact of 
the owner’s taking possession of his own land, on which the 
buildings had been erected, did not afford an inference 
that he had dispensed with the conditions in the contract, 
or of a new contract to pay for the work and labour actually 


done. 
What is true of a building is also true of works which 


form the subject of a large contract. 
PROCEEDINGS OF INSTITUTIONS. 


Yellow Flame Ares. 
By M. Sotomon, M.1.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Birmingham, April 24th, 1912.) 


_ ALTHOUGH it is now over 10 years since the first introduction 


of the flame arc, there has not been presented to the Institution any 
paper dealing with this subject. Development has been rapid 
during the past five or ten years, and the flame carbon has not only 
been brought to a state of great perfection, but has also been to a 
large extent standardised. To-day the flame arc stands unchallenged 
as the most efficient form of artificial illuminant yet produced 
by man. 

There are two respects in which the flame arc lamp differs more 
or less radically from the open type arc lamp. The first is the more 
or less universal use of carbons inclined to one another at a slight 
angle with the arc burning across their lower ends, in the place of 
carbons arranged vertically one above the other, though this type 
of lamp is still used in some special cases. This arrangement, 
rendered possible by the length of the flame arc, contributes to some 
extent to the efficiency of the flame lamp since it exposes fully the 
crater of the positive carbon. The second characteristic of the 
flame lamp is the use of the economiser ; this is the inverted bow] 
in which the are burns.. . The economiser acts as a good reflector 
above the arc and retards the rate of consumption of the carbons ; 
in addition, it greatly assists the steady burning of the arc by the 
way in which it partly confines the flame and corrects to a certain 
extent irregularities in the burning of the-carbons. . The shape of 
the economiser varies in different lamps, but in all the same end 
is attained that the red-hot tips of the carbons are situated in an 
atmosphere which has been partly robbed of its oxygen ; as a result 
the cardons burn away more slowly, but in addition the economiser 
tends to make them burn away at equal rates. For if one carbon 
burns more slowly than the other,-its point will project beyond the 
base of the economiser into the atmosphere richer in oxygen, and 


_ its rate of burning will be accelerated. 


Apart from these two features, the flame arc lamp does not differ 
materially from the open type arc lamp. In many respects, indeed, 
the flame arc presents a much simpler problem to.deal with than the 
ordinary arc. The great length of arc which renders possible the 
use of magnetic control of the arc itself, the fact that slight varia- 
tions of voltage are naturally of less importance when the arc length 
is 10 to 15 mm. instead of only 2 mm., and the fact that small 
changes in the length of arc are without-so great an effect on the 
volume of light have, indeed, led to the development of arc lamps 
of much simpler construction. Another noticeable feature in the 
history of the flame lamp during recent years has been the perfect- 
ing of the magazine lamp. : 

The flame carbons originally patented -by Bremer were: solid 
carbons made from a homogeneous mixture of carbon and colouring 
materia]. This type of carbon has not, however, proved satis- 
factory in practice mainly on account of the difficulty of preventing 
the formation of slag on the tip.of the carbon during burning. 
The real advance due to Bremer is, therefore, the demonstration of 
the gain in efficiency to be obtained by incorporating fluorides in 
the carbon, and the discovery of the most suitable percentages of 
fluoride to use. 

The standard flame carbon in use to-day is simply a cored carbon 
having a core of special composition. The outer shell is pure carbon 
made from the sam& material as the carbons used in open or enclosed 
type arc lamps. This material is a mixture of finely-ground gas 
retort carbon and lampblack, or soot ; these materials are mixed 
with tar as a binding agent, pressed into tubes under great pressure, 
and baked at a high temperature. High-grade open-type carbons 
are made from a base mixture containing 70 to 80 per cent. of soot, 
and low-grade carbons (the standard in use in this country) from 
base mixtures containing 30 to 50 per cent. of soot. The advantages 
of the high-grade carbons are increased efficiency of the light, 
steadier burning, and the preduction of less residue during burning ; 
the disadvantages are higher cost and shorter burning hours. 
Nearly all manufacturers make the shells of their flame carbons 
from a high-grade “ soot” mixture. 

The figures in Table I for the diameters of the cores are correct 
for the carbons made by my own company, but will be found to 
vary slightly in carbons of different makes. The table brings out a 
point of the first importance—namely, that the diameter of the core 
in a carbon used as a positive in a direct current lamp is consider- 
ably larger than that of a carbon of the same size used as a 
negative ; we may at once divide the standard flame carbons into 
two classes, based on this difference—namely, Jarge core and small- 


core flame carbons. In hoth cases.the cores are large. compared 
with ordinary carbons. 

The diameter of the core in the large-core carbons is, as will be 
seen from the table, one-half the diameter of the carbon ; its 
-area is, therefore, one-quarter of the total area. In the small- 
core carbon the core diameter is one-third and the area of the 
core one-ninth. The size of the core is determined by the 
current, and the size of the carbon by-the necessity for obtaining 
equal rates of burning for the core and the shell. The 
diameter of the core should be such that the area of the arc 


TABLE I— DIAMETER OF CARBONS AND CORES USED IN 


D.C. LaMPs. 
Oren Tyre Lamps, Lamps, 
Positive. —Negative.. | ——Positive——. _——Negative.——, 
Carbon. Core, Carbon. Core. | Carbon, Core. Carbon. ‘Core. 
mm. mm mm. nm, mm. mm. 
6amp. 14. 30 9 solid 8 4°0 7 2°3 
16 3° solid 9 45 8 27 
10... 18 470 solid 10 50 9 3°0 
20 45 solid 11 5°5 10 3°3 


crater is equal to, or slightly larger than, the area of the core; if 
the crater is much larger there will be a loss of efficiency; if 
smaller, the arc is likely to wander and to be unsteady. These 
considerations prodifce two undesirable results, first, that the rate 
of burning of the carbons is rapid, and second, that their resistance 
per unit-length is high. The high lineal resistance is increased by 
the large diameter of the core, which is itself of very low conduc- 
tivity. The rapid rate of burning of the carbons is corrected to 
a certain extent by the economiser ; but it is necessary to use long 
carbons in order to obtain reasonable burning hours with one trim, 
and the majority of single-carbon flame lamps are constructed for 
carbons from 16 in. to 30in. long. This accentuates the second 
disadvantage of the high lineal resistance, for if a lamp is con- 
structed for 24-in. carbons and current is led into the carbons at 
their upper ends, as is usual, there will be at the start a fall of 
voltage along the carbon due to 48 in. of carbon, which will gradu- 
ally decrease as the carbons burn away. Apart from the loss of 
power which would occur at the beginning of the test, the voltage 
available at the arc itself will vary so much from the beginning 
to the end of the run that a satisfactory arc cannot be maintained 
throughout. One method which is used to overcome this difficulty 
is to construct the lamp so that a sliding contact is made to the 


O 


Large core Small core 
Fic. 1—Cross SECTIONS OF METAL-CORED FLAME CARBONS. 


carbons where they pass through the base-plate just above the 
economiser, in which case the amount of carbon between the con- 
tacts and the are is small and constant. This method can only be 
said to have been partially successful, and the most satisfactory 
results have been obtained by providing the carbon with a metal 
core, and coppering the outside of the carbon. Coppered carbons 
are now less used than formerly, and seem likely to be entirely 
superseded by metal-cored carbons, 

In the metal-cored carbon the increased conductivity is obtained 
by threading a brass wire the length of the carbon and turning its 
upper end down the side of the carbon so that there may be direct 
electrical contact between the lamp-holder and the wire. At first this 
wire was simply threaded into the core canal, but it is now standard 
practice to run the wire in a separate channel (fig. 1) ; the forma- 
tion of this small hole increases the cost of tools and the difficulty 
of pressing the carbons, and thus raises their cost ; but the advan- 
tages gained are considerable. It ismost important to be sure, with 
metal-cored carbons, that direct contactis made in the carbon holder 
to the flattened end of the wire which is turned down the side of the 
carbon, .as if the circuit—carbon holder to carbon and carbon to 
wire—is relied upon the contact may be very poor and the benefit 
of the metal core largely lost. It is also most desirable that the 
wire should make good contact with the carbon throughout its 
length, so that the end of the wire nearest the arc is always in 
electrical contact with the carbon at or very near the actual tip of 
the carbon. This is obtained by various makers in various ways. 

The cores of the carbons manufactured by the writer’s company, 
and those of other manufacturers which he has analysed, contain 
about 50 per cent. of fluoride, the exact percentage varying 
slightly. The golden-yellow arc—which is ‘in most general 


use, and which alone is dealt with in this paper—is obtained . 


from calcium fluoride, the white arc from cerium fluoride 
and thered arc from strontium fluoride. Neither the white nor the 
red arc is nearly so efficient as the yellow. The core is made by 
mixing finely ground carbon and fluoride with a solution of 
potassium silicate and pressing this mixture into the core canal of 
the carbon, snd drying at a suitable temperature. The eecret of 
successful coring lies more in the composition of the silicate 
solution used than in anything else, as potassium silicate is a very 
indefinite compound, the alkalinity of which may vary over wide 
limits. 

With approximately 50 per cent. of fluoride in the core, there will 
be 123 per cent. of fluoride in a large-core carbon, and only 54 per 
cent. in a small-core carbon. 
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- The additional efficiency due to the flame-producing material in 


. the negative carbon is but slight and is accompanied by a decrease 


in the steadiness of the arc. Hence it has become common 
practice to use ordinary core in the negative carbon for direct- 
current arcs. Thus we get three groups :— 

1. Large-core flame-cored carbons (1.c.F.). 

2. Small-core flame-cored carbons (5.c.F.). 

3. Small-core ordinury-cored carbons (8.0.0.). 

The letters given in brackets will be used-to indicate to which of 
these three groups the carbons used in the various tests belong. 
Further, any of the carbons in the above three classes may be 
either metal-cored (M.C.); coppered (Cop.) ; plain (?.). 

The author’s experience is that the. nearest the majority of are- 
lamp users can approach to the correct ordering of carbons is to 
specify the particular make of lamp for which they are required, or 
else the external dimensions of the carbons, from which the manu- 
facturer is left to determine the correct carbons to supply. For 
alternating current the two carbons are nearly always the same 


50 per cent. off list for plain carbons as fairly representative prices 
for the largest consumers, we arrive at the costs in Table II. 

; The fiame arc is practically, if not quite, as steady as the open 
ype are. 


Bam 
Before giving some results of 0.P. tests, some reference may be ‘ 


made to the photometric methods adopted. 

In order to obtain a candle-power distribution ‘curve, readings are 
taken every 10° throughout a vertical plane. 

Each distribution curve represents the result of between 350 and 
400 photometer readings ; the curves may, therefore, be regarded 
as representing with considerable accuracy the typical distribution, 
To maintain the arc as-steady as possible throughout the tests it 
is run in series with an enclosed lamp.specially designed by Mr, 
Angold, of the General Electric Co., which keeps the current 
practically constant. 

In fig. 2 are given the distribution curves. for four different 
Excello lamps, 6, 8, 10, and 12-ampere respectively. The data 
from these tests are given in Table III. There is not any great 
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Fig. 2.—DISTRIBUTION 
CURVES FOR EXCELLO 
LAMPS, NO GLOBES, 


diameter and are both small-core flame-cored, and it only remains 
to decide whether metal-cored, coppered, or plain carbons are 
required. In direct-current lamps there is much greater variety : 
generally the positive carbon is 1 mm. larger in diameter than the 
negative, though exceptions exist tothis rule. When the carbons 
are metal-cored the most general combination is a large-core flame- 
cored positive with a small-core ordinary-cored negative, but one 
also meets frequently the combination of two small-core flame- 
cored carbons, and occasionally even a large-core flame-core positive 
with a small-core flame-core negative, though this is probably the 
result of a mistake. When the carbons are either coppered or plain 
the most usual combination is two small-core flame-core carbons, 
though the use of a large-core flame-core positive and a small-core 
ordinary-core negative, as with metal-cored carbons, is frequent and 
on the whole to be preferred, 

It is safe to say that only harm results from the variety of 
combinations in use. The real interests of the lamp-maker and 
the carbon-maker are alike. The former wants cheap carbons to 
help his lamp sales, and the latter wants standardisation to enable 
him to manufacture cheaply. Any lamp which requires special 
carbons and which cannot be used with the standard types is 
saddled with a permanent handicap, . 

In the Blondel carbon there is a very large central core with a 
very thin outer shell of pure carbon ; in a 14-mm. carbon the core 
is 9 mm, in diameter, and occupies therefore nearly one-half of the 
area. The percentage of fluoride can be increased in the Blondel 
core to 60 per cent., or even more, when a distinct gain in efficiency 
is obtained. 

The one test that seems to be of supreme interest to the English 
carbon user is the rate of carbon consumption. For the last 10 or 
15 years it has been possible by the use of high-grade carbons in 
open type lamps to increase the efficiency"of the arc by about 
25 per cent. with a diminution of only about 15 per cent. in the 
burning hours, and an increase of about 4 per cent. in the carbon 
cost. Nowadays, thanks largely to the real competition of high- 
pressure gas, and to the imagined competition of high candle-power 
metal-filament lamps, engineers are paying more attention to the — 
cost per candle-hour than simply to the carbon cost, 


TABLE II.—Carson Cost IN PENCE PER HOUR FOR VARIOUS 


CURRENTS. 
~ Metal-cored carbons. Plain carbons, 


For general practical purposes the carbons may be taken as 
burning at the rate of approximately 30 mm. per hour. That 
means that 600-mm. carbons, allowing for 75-mm. unburnt ends, 
will give a life of 17 to 18 hours with one trim. It is difficult to 
work out actual carbon costs, as the prices at which consumers 
buy vary so greatly according to the quantities purchased, but if 


we take discounts of 45 per cent. off list for metal-cored carbons and 


Fic. 3.—DIsTRIBUTION CURVES FOR 
ANGOLD MaGazinE LAMP, WITH INNER 
AND OUTER CLEAR GLOBES. 


Fig. 4.—DIsTRIBUTION CURVE FOR CROMPTON: 
BLONDEL 10-AMPERE ARC (NO GLOBE). 


difference between the efficiencies obtained at the various currents, 
except that there isa slight falling-off at 6 amperes, 


_ TABLE III.—Test RESULTS rok EXcELLO Lamps, No GLOBES, 


Mean Lower 
Carbons.——— Arc |watts| . Spherical. hemispherical. 
Positive. | Negative. volts. OP. | | | 


L.C.F., M.C, |8.C.0., M.C. 
8m.m.| 7mm 6 | 44°0 | 264 | 778 | 0°340 | 1,430 | 
8 | 8 | 44°5 | 356 | 1,092 | | 2,035 | 0175 
oe 9 ,, | 10 | 45°0 | 450 | 1,627 | 0276 | 3,087 | 07145 
11 ,, | 10 ,, | 12 | 47°0 | 564 | 1,895 | 0°297 | 3,425 | 0-169 


A series of tests was made with Angold magazine lamps, with 
the standard globes supplied with these lamps for street lighting. 
These are an inner and outer clear globe, the shape of the inner 
globe being specially designed so as to deviate the course of the 
rays into the. angles most useful for outdoor lighting. The dis- 
tribution curves obtained. for 7,8 and 10-ampere lamps are given 
in fig. 3, and the test results in Table IV. ~ It will be noticed 
on comparing these curves with the dotted curve (10-ampere arc 
with no globe) that the globes reduce the light between the angles 


from 60° to 90° below the horizontal, part of this reduction being - 


due to the shadow of the ashpan ; the radiation between the angles 
15° to 60° is relatively increased. 


TABLE IV.—Test RESULTS FOR ANGOLD MAGAZINE LAMPS, 
STANDARD INNER AND OUTER CLEAR GLOBES, 


Mean’ Lower 


———Carbons.——~ | amps,| | watts.| spherical. hemispherical. 
Positive. | Negative. |“™PS-| volts. om 


L.C.F., P. 8.C.0., P. 
8mm. | 7 mm. 
8mm. | 7mm. 
9mm. | 8 mm, } 1 


42°0 | 294 | 896 | 0°328 | 1,710 |.0°172 
43°5 | 348 | 1,114 | 0°312 | 2,112 | 0°165 
43°0 | 430 | 1,471 | 0°292 | 2,825 | 0°152 


oan 


An experiment was made to test the effect of current on candle- 
power using the same size carbons; an 8-ampere Excello lamp 
used with 9-mm. and 8-mm. carbons, i.c., the correct size carbons 
for the lamp, and was run with a 6, 8, and 10-ampere arc, the 
mechanism being shunted in the last and the arc is the first case, 
so that 8 amperes was always passing through the lamp series coils. 

The efficiency increases with the current ; the watts per candle 
(lower hemispherical) being for 6 amperes 0°257, 8 amperes 0°211, 
and 10 amperes 0°171. 

The effect of arc voltage on the candle-power and efficiency was 
tested in a 10-ampere Angold magazine lamp, which was hand-fed. 
to keep the voltage constant at 38, 42 and 47 volts respectively.. 
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Although the candle-power rises with the voltage, the efficiency 
falls, though the differences are not very great, the figures being 
(lower hemisphere) 0°156, 0°166 and 0°176. 

It would hardly be possible to obtain distribution curves for all 
the different flame arc lamps on the market; there are, however, 
certain groupings into which existing flame lamps fall, and it 
seemed worth while to test representative examples of these groups. 
There is first the simple single-carbon flame lamp, i.e., a lamp with 
one pair of carbons only, of which group the Excello is the leading 
example. The distribution curve of the 10-ampere lamp is given 
in fig. 2. 

Secondly, we have the magazine lamps, of which group the 
Angold magazine lamp may be taken as representative ; the distri- 
bution curve for this lamp is dotted in fig. 3. and the test results given 
in Table V. It will be seen by a comparison of these results with 
those for the Excello lamp that both in distribution and efficiency 
there is not very much to choose between the two, and that the 
advantages for street lighting which the magazine type possesses 
can be obtained without any material sacrifice of either of these 
properties. 

Thirdly, there is the group of special lamps which have certain 
unique features, and of these the only two of importance are the 
enclosed flame lamp and the Crompton-Blondel lamp, a distri- 
bation curve for the latter is given in fig. 4. The enclosed lamp 
was of necessity tested with the inner chimney, and the carbons 
used were those supplied by the makers and are altogether of 


instead of long carbons, which must be either coppered or metal- 
cored. Trimming costs are saved by the long burning hours 
obtained with one filling of the magazine, and of late there has 
been a tendency to push this advantage to inordinate lengths. 
During the burning of the carbons deposit forms both on the 
economiser and the globe, and it is obvious that there is not much 
use in prolonging the interval between trims beyond the limits set 
by the falling off in candle-power due to the formation of this 
deposit. A test was carried out on an Angold magazine lamp to 
see how great this was, and test results are given in Table VI. 
Standard inner and outer globes were used, and neither the globes 
nor economiser were cleaned during the test, but the magazine was 
refilled when necessary. It would appear from this test that a life 
with one trim of more than about 50 to 75 hours would not be 
economical. 

Care must be taken not to draw too hasty conclusions by com- 
paring the results obtained in different sets of tests; they were 
carried out at different times, in some cases as much as 12 
months apart, and under such circumstances variations were 
unavoidable, 

In endeavouring to arrive at an average figure for candle-power 
and efficiency of the yellow flame arc from these tests, the best 
method is perhaps to take the average of the results obtained, 
Table VII. Combining the figures in the first four lines of this 
table with the carbon costs -per hour already calculated, we arrive 
at the carbon costs per 1,000 candle-hours given in Table VIII. 


TABLE V.—CoMPARISON OF DIFFERENT TYPES OF LAMP. 


Carbons, 
Positive, 
Excello ... | None . 10mm. L.C.F., M.C. 
Angold magazine ... None bas 9 mm. L.C F., P. 
Regenerative +. | Chimney only es Special carbons 
Crompton-Blondel ... | None as »- | 4mm. Blondel 


| | 
Mean spherical. ical. 
Amps. volts. Watts. 


Negative. CP. | CP. | W./0.P. 


9 mm. 8.C.0, M.C. 100 45°0 , 450°0 1,627 0276 3,087 
8 mm. 8.C.0., P. 100 435 | 435°0) 1,389 2,725 


65°0 | 779 955 | 0374 


9mm. cored, open 396 3960 2,231 0178 . 4,177 | 0°095 
tyne 


special construction; the arc wanders considerably and the 
current varies from 5 to 6 amperes, the voltage varying 
from 60 to 70 volts. The carbons are vertically one above the 
other, and the arc is in the centre’ of the globe, so there is 
considerable radiation above the horizontal; consequently the 
comparison on the basis of lower hemispherical candle-power is 
unjust to this Jamp, as in practice reflectors would be used to utilise 


TABLE VI.—LonG-HoUR TEST OF ANGOLD MAGAZINE LAMP, 
CLEAR INNER AND OUTER GLOBES. 


Carbons: Positive, 9 mm. L.c.¥., Pp. Negative, 8 mm., 58.C.0., P. 
10 amps., 43 volts. 


Hours Mean spherical. Lower hemispherica). 
run. cP, | w./C.P. cP. W./c.P. 

25 | 1,439 0°299 2,725 0°158 
50 946 | 1,812 U'237 
100 | 860 | 1,602 | O'268 
125 605 v711 1330 0381 


| 


the light in the upper hemisphere. The comparison on the basis 
of mean spherical candle-power is a truer criterion of the value of 
this lamp ; although the lamp does not stand high in this respect, 
the long carbon life must be remembered, and it is probable that 
in any enclosed flame lamp efficiency will have to be sacrificed to 
this end just as it has to be sacrificed in pure carbon lamps when 


TABLE VII.—CANDLE-POWERAND EFFICIENCY OF YELLOW FLAME 
Arcs. BARE Arcs: EFFICIENCY OF ARC ALONE. 


Mean spherical. | Gower hemi-pherical. 


Current and lamp. W./0.P, | GP. W./CP. 

Inclined carbon, 6 amperes | 740 | 0°36 1,370 | o-19 
Inclined carbon, 8 ,, --- 1.050 | O34 1.910 | 019 
Inclined carbon, 10 ,, 1,520 | 0°29 2,920 | 015 
Inciined carbon, 12 ,, «. 1,960 | 029 | 3,490 | 016 
Regenerative, 5° 4, 780 | O46 960 | 037 
Blondel, 10 | 1,400 | 028° | 2680 | O15 


an enclosed arc is used. In the Crompton-Blondel lamp the carbons 
are also arranged vertically, the positive flame carbon being the 
lower one ; but an economiser is used, the negative carbon just 
projecting into it, so the distribution is nearly all below the hori- 
zontal and the curve is similar to that of an inclined carbon lamp 
except where the shadow of the lower carbon cuts off the light 
between the angles of 60° to 90°. It is interesting to draw atten- 
tion to the very high candle-power and efficiency obtainable with 
this type of carbon. : 

The object of the magazine lamp is to save carbon and trimming 
costs. Carbon costs are saved by the use of short plain carbons 


It will be seen that the carbon costs are very low per 1,000 candle- 
hours, and if similar calculations are made for open type carbons 
they will be found to be almost exactly equal to the cost of metal- 
cored carbons. The actual running costs are obtained by adding 
these carbon costs to the cost of energy and trimming and deprecia- 
tion allowances. Whatever the conditions may be, no other elec- 
trical light source will be found a possible competitor of the yellow 
flame arc where large light units can be used. 

The majority of the results published apply to bare arcs, and, 
of course, in actual practice allowance must be made for loss in 
globes. . 


TABLE VIII.—CARBON CosTS IN PENCE PER 1,000 CANDLE- 


Metal carbons, Plain carbons. 
Current. Mean Liwerhemi- | | Lower hemi- 
spherical. snherical. spherical. spherical. 
6 amps,... 0°244 0132 0°170 j 0°092 
8 amps.... 0°137 | 
10 amps... 07150 0078 0°105 0°055 
‘12 amps... 0131 0°073 | 0°082 


It is eminently desirable that some really comprehensive tests on 
this subject should be made, and, if possible, some system of 
grading arc lamp globes according to their absorption devised, so 
that when buying either lamps or new globes, one could be more or 
less certain that one was getting an article which did not destroy 
all the efforts after efficiency of the arc lamp and carbon makers, 


DISCUSSION. 


Dr. W. E. SUMPNER drew attention to the fact that, owing to 
internal reflection, more light was actually absorbed by the globe 
than would otherwise be the case. 

Mr. W. E. MIuns said that the flame arc was the great weapon of 
electricity against high-pressure gas. It had, however, the follow- 
ing drawbacks: (1) Its first cost was much higher than that of the 
high-pressure gas lamp; (2) it was usually necessary to burn four 
or five lamps in series to secure the greatest economy ; (3) the lamps 
became obsolete after two or three seasons’ use. These draw- 
backs accounted for the growing use of high-pressure gas 
lamps. It should be emphasised that quality in the lamp 
was important. Not all flame arcs had satisfactory mechanism, 
nor was the mechanism always adequately protected. On 
the question of costs of ilJumination, the following figures 
were obtained from a local flame arc lamp experiment. Ten’ 
7-ampere magazine flame lamps, five in series on 220 volts, were 
being run in competition with 10 twin mantle “ Keith Blackman” 
high-pressure gas lamps. The approximate maximum candle-power 
from the arc lamps totalled 16,400, the current consumed by them 
amounted to 3°l units per hour. The maximum candle-power 
obtained from the gas lamps totalled 6,600, the consumption being 
at the rate of 170 cb. ft. per hour, Taking electricity at 2d, per 
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unit, and gas at 1s, 10d. per 1,000 cb. ft., this showed a cost of 
approximately 0°38d. per 1,000 c.P.-hours for flame arc lamps, and 
0°57d. per 1,000 c.P.-hours for high-pressure gas mantles. The 
candle-power from flame arc lamps was practically constant, 
whereas the candle-power from high-pressure gas fell off rapidly, 
and was affected to a very great extent if the mantle was torn or 
not properly hung. A 50 per cent. variation in candle-power could 
be accounted for by either of these causes. Dealing with the cost 
of maintenance, observation showed that the average life of a high- 
pressure gas mantle was 80 hours, while the arc lamps referred to 
burnt approximately 80 hours for one trim. The attendance 
charges were approximately the same. The cost of carbons per 
trim worked out at 1s. when bought in quantities ; the cost of 
mantles bought in quantities was the same. The maintenance 
charges were therefore equal, excluding the labour of lighting and 
turning off. High-pressure gas was never debited with the cost 
of low-pressure gas on the by-pass, which amounted to approxi- 
mately ‘3 cb. ft. per by-pass per hour. Actual tests proved that 
they need not fear the competition of high-pressure gas, but they 
should not allow their customers to be misled by the misstatements 
of candle-power usually given by the manufacturers of high- 
pressure gas lamps. 

Mr. A.T. BARTLETT said he found that the cost of: high-candle- 
power metal-filament lamps per 1,000 C.P.-hours came out roughly 
the same as that for carbons for flame arcs, the advantage being 
slightly in favour of the former. In arriving at this result the 
lower hemispherical candle-power was taken, and an allowance of 
25 per cent. due to loss in globes; also the working voltage of 
50 volts per lamp was taken, instead of the 44 across the arc. The 
watts per candle-power worked out two or three times greater for 
the metal filament. Distribution of light must, however, be con- 
sidered; the disadvantage of metal-filament lamps would be 
reduced in some cases by the adoption of a larger number of 
smaller units, 

Mr. A. E. BREWERTON could not agree that the burning hours of the 
magazine lamps were necessarily restricted to from 50 to 70 hours ; 
that the amount of deposit depended upon the ventilation was 
exemplified by the ‘“ deposit-free globes,” and, therefore, tests taken 
on one lamp could not be said to hold good for another. One 
maker of magazine lamps was placing a 120-hour lamp upon the 
market. Shopkeepers often preferred a red globe which absorbed 
a large proportion of the light, as it then appeared wholly incan- 
descent from a distance, and this might be better for advertising 
purposes than an efficient illuminating medium. In designing any 
arc lamp globe where a dioptric was not employed, the starting 
point should be to make it as nearly hemispherical as possible with 
the arc at the centre. Any arc Jamp globe would increase in 
density as time went on, owing to the attack of hydrofluoric acid, 
so that with any attempt so bring about the proper use of globes, it 
was not only necessary to see that the consumer bought the right 
grade, but that he discarded the old ones when they became too 
dense. 

Mr. Linpsay Forster referred briefly to an enclosed long- 
burning arc with flame carbons which had recently come to his 
notice. Both carbons were coreless, and were placed concentri- 
cally and vertical, the volts across the arc being about 100. The 
lamp was constructed with an annular cooling chamber of thin 
copper, the idea being that there was sufficient circulation to carry 
the vapour given off by the arc into the cooling chamber, where 
the flourides would be deposited. 

Mr. SoLomon, in reply, said that if-the candle-power was first 
measured with, and then without, the globe, the actual amount of 
light lost could be determined. Such measurements, in his opinion, 
could only be made satisfactorily with a spherical photometer. 
Mr. Milns’s comparison being made on the basis of maximum 


candle-power seemed to lose some of its value. He agreed that the - 


cost of carbons was approximately the same as the cost of renewals 
of metal-filament lamps. Comparing in each case an installation 
of 1,000 mean spherical candle-power, allowing for absorption by 
globes and for 50 volts per lamp in the case of the arc lamps, he 
found that the cost per year (4,000 burning hours) for carbons and 
depreciation came to £4 10s, and for new metal-filament lamps 
and depreciation to fittings, to £3 16s. As regards trimming 
and attendance costs, these might be estimated at £2 for the arc 
lamps and 10s. for the metal-filament Jamps. These two items left 
a balance of £2 4s. per year in favour of the metal filaments. 
Against this the cost of energy at 1d. per unit would be slightly 
under £7 for the arc lamps, and slightly over £18 for the metal- 
filament lamps, leaving a balance of about £10 in favour of the arc 


lamps. It would thus be seen that the cost of using metal-fila-— 


ment lamps for street lighting, where 1,000 c.P. units might be 
required, was much dearer than using yellow flame arclamps. The 
comparison was still less favourable to metal-filament Jamps if it 
was made on the basis of lower hemispherical instead of mean 
spherical candle-power, as the metal-filament lamp would lose con- 
siderably by the use of a reflector. Where much smaller light units 
were required, metal-filament lamps might be satisfactory, but it 
would be found that arc lamps could be installed for the same 
maintenance cost, giving better illumination. 


The Brain as an Electrical Organ. 


“THE pedagogue of the future will have to be something of an 
electrician,” said Dr. W. DEANE BUTCHER, in the course of a 
striking address at the RoNTGEN SooIETY, on May 7th, on the 
subject of the brain as an electrical organ. The analogy between a 


nervous and an electrical system has been remarked before, but 


seldom pressed home to such an extent as by Dr. Butcher. The 
ordinary physical forces which we called vital, the forces of 


osmotic pressure, of diffusion, and the like, he said, were capable of 
producing electric tension or potential. An electrical current of 
action accompanied every contraction of the heart and every motion 
of the brain, and the shock of a brain that was angry would be 
felt, if our senses were keen enough, exactly as a shock of 
electricity. Even the picture of a nerve cell, as he pointed 
out by means of Prof. Ramon y Cajal’s remarkable drawings, 
possessed a likeness to the ordinary galvanic cell. The 
nucleus was insulated from the surrounding protoplasm, 
and the protoplasm was itself enfolded in a second in. 
sulating sheath, which was continued along the nerve-trunk and 
gave it all the appearance of an electric cable. Just as in the early 
experiments on electricity, observers joined hands in order to con- 
duct the electric shock from one to another, so did these cells join 
hands to conduct the currents of sensation and motion. And did 
not the diagram of a synapsis—the junction between two adjacent 
dendrons or afferent processes of a nerve cell—remind them of the 
coherer, with its varying resistance, as used in wireless telegraphy ? 
Every thought, breath, muscular contraction and beat of the heart 
sent streams of electrons pulsing through the body by way of the 
branching electric cables. A living galvanic cell consisted essen. 
tially of a colloidal solution contained in a semi-permeable mem. 
brane, and in order that it might work properly it must be kept 
immersed in an electrolytic solution to a constant degree of concen- 
tration. The solution, in the shape of lymph and blood, was go 
constant in its composition and unvarying in its concentration that 
it might be called nature’s electrolyte. Dr. Butcher proceeded to 
show how the hypothesis of the brain as an electrical organ would 
affect education, particularly in the direction of cultivating the 
power of attention and of acquiring habit? What was the 
mechanism of habit? A certain spot in the brain cortex 
was excited in some way, the excitation spreading along a 
devious and zigzag path to another spot in the brain cortex, and 
this passage of mental and nervous stimulus evidently diminished 
the electrical resistance from nerve-cell to nerve-cell of the inter- 
vening path. Therefore, a similar excitation made subsequently 
would be most likely to travel along the same course, just as in a 
lightning discharge from a cloud the ionisation of the intervening 
atmosphere caused the zigzags of the reverberating discharges to 
follow that path for preference. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only.] 


“Kim” writes: ‘‘ There are a number of electricity works such as 
ours that supply their customers with such incandescent lamps as 
they may from time to time need. The only other people in the 
town supplying similar lamps are the ironmongers. Now these 
traders have applied for a closing order under the new Shops’ Act. 
Seeing that all other suppliers of electric lighting accessories are 
closing early on Thursday in each week, are we under this Act 
regarded as shopkeepers? Must we close our stores on that day? 
As two of the electricians on duty in the works (on separate shifts) 
are the ones who supply the lamps, how are they affected? If we 
give them a holiday, it would be necessary toshut down the supply 
of electricity. Also, all the other traders agree to close at 7 o'clock 
on other days ; must we close our stores as well? Attending to the 
stores takes but a very small percentage of employés’ time. 


*.“ There is nothing in the Shops Act, 1911, to indicate that 
there is any procedure by which “Kim” can be exempted. It is 
expressly provided that “Every shop shall, save as otherwise pro- 
vided by this Act, be closed for the serving of customers not later 
than 1 o'clock in the afternoon on one weekday in every week.” 
This is the general rule. Sec. 2 (4) prescribes a procedure by which 
in certain events the majority of the shopkeepers of any particular 
class can secure a modification of the Act, or even an abandonment 
of the early closing altogether: but there would seem to be little 
hope of “Kim” effecting this. So far as closing before 7 o’clock is 
concerned, this seems to be optional. ‘“ Kim” can keep his shop 
open as long as he chooses, wholly irrespective of anything that 
may be done by his rivals in trade. 


‘“ Oumic” writes :—“ A small public electric supply undertaking, 
which has been in operation some 12 months decided to apply to 
the Board of Trade for a provisional order. The compulsory area 
is to be taken where the mains are already run. The whole of the 
mains and plant have been erected to the requirements of the Board 
of Trade. The company are working under the consents of the 
Board of Trade and the local authorities. Other outlying districts 
are to be included in the area. 

“We should like to know if the undertakers would be under 4 
penalty to give a supply to the outlying districts within any pre- 
scribed period of time, or would the said powers be revoked? 
Sec. 25 of the Electric Lighting Acts, 1909, seems to infer that the 
undertakers would be under an obligation to run mains and give 
the supply within those outlying areas within the prescribed time, 
or otherwise have the powers revoked.” 

* * It is clear from Sec. 25 of the Act of 1909 that “area of 
supply means any area within which any local authority, com- 
pany, or person’ is authorised to supply electricity.” This Act, 
however, does not confer upon the Board of, Trade power to revoke 
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an order ; but this poweris given by Sec. 23 of the Schedule to the 
Electric Lighting Clauses Act, 1899, which is generally incor- 
porated with every provisional order. It provides that “if the 
undertakers, not being a local authority, make default in laying 
down any distributing mains in accordance with the order 
within the periods prescribed in that behalf respectively, they 
shall be liable for each default to a penalty not exceeding £5 for 
each day during which the default continues ; and if the Board of 
Trade are of opinion in any case that the default is wilful and 
unreasonably prolonged they may, after considering any repre- 
sentations of the local authority, deal with the special order in 
manner provided by this section.’ Unless there is something in 
the order to exempt “Ohmic” from this provision it would seem 
he must be liable to the penalty. 


“B. M. BR.” writes:—‘‘In the Bill obtained by a municipal 
authority for their electricity undertaking, the Northumberland 
Clause has been inserted, which states that there shall be a 
triennial consideration of the financial state of the undertaking, to 
revise if necessary the scale of prices charged for energy, so that, 
as far as possible, there will be no contribution from the rates of 
the town for the purpose of defraying the future expenses of the 
undertaking during the next three years, Clause 3 then goes on 
to state :— 

“*Nothing in this Section contained shall prevent the Corpora- 
tion from entering into contracts for periods which may extend 
beyond the periods at which any revision may take place under the 
provisions of this Section, on special terms under special circum- 
stances not applicable to ordinary consumers, but each such contract 
shall provide that the price to be charged for energy supplied under 
such contract shall either— 

“** (qa) Be subject to revision at the next triennial revision provided 
for in this Section ; or 

“*(h) Vary in the same proportion as the prices charged to ordinary 
consumers, 

“* Provided that the Corporation shall not, without their consent, 
be required to accept any price lower than the minimum price men- 
tioned in such contract.’ 

“Supposing the Corporation contract to supply a large consumer 
at, say, 1d. per unit, on a 10-years’ agreement, the present price for 
electricity to ordinary consumers being 6d. per unit, and suppose in 
a year’s time the municipal authority lower the price of current to 
4d. a unit, without, however, giving the large consumer any reduc- 
tion, then if, at the end of three years, owing to the undertaking 
not paying its way, it becomes necessary to increase this price of 
4d., would the municipal authority be bound to increase the price 
charged to the large consumer in the same proportion, or need they 
not do this until the price is raised over the original figure in exist- 
ence to ordinary consumers (6d.) when the contract was first entered 
into?” 

* “It is clear that the contract to supply electricity to the large 
consumer must contain one of two alternative provisions for the 
protection of that consumer. Either the price must be revised at 
the next triennial revision, in which case the large consumer gets 
the benefit of a revision, ov it must vary in the same proportion as 
the prices charged to ordinary consumers, and the variation will 
apparently be operative at any time when the charges to ordinary 
consumers are varied. Assuming that the first alternative is 
adopted, it would seem that the supply authority would have 
power to raise the price in the manner suggested. although the 
large consumer had not been given the benefit of the previous 
lowering. Nevertheless, it is probable that the authority which 
have a judicial discretion to arrange the terms of revision would 
regard such treatment as inequitable and deal with it accordingly. 
If the second alternative is adopted, no difficulty would arise, 
because then the price chargeable to the Jarge consumer would vary 
automatically with the price charged to the small consumer. 


The “ Gardener Electrician ” Again.—The simplifica- 
tion of machinery is proceeding to such an extent that skilled 
attention is popularly supposed to be almost eradicated, and hence 
the domination of the “gardener-electrician” type of individual 
in the case of small lighting installations is becoming painfully 
recurrent. It must not, however, be supposed that such individuals, 
even if they are destitute of a college education, are entirely 
deficient in the sense of originality, and it sometimes occurs that 
an opportunity arises for the display of the aforesaid ingenuity and 
resource. Gas and oil engines are usually supposed to be fairly 
simple to operate, but the following instance will show how, even 
in the most simple situations of life, there is an opportunity for 
going wrong. In this case an oil engine of about 10 H.P. was 
installed in order to drive a small lighting dynamo, and as the 
the lighting load only reached its maximum occasionally, the engine 
was usually under light load during most part of its useful and -happy 
existence. The attendant, who fulfilled various functions, including 
that of engineer-in-charge of the installation, discovered that there 
was a certain amount of irregularity in governing the speed 
at light loads, and instead of searching for the true cause of the 
trouble,-he conceived the happy idea of equalising the load on the 
‘engine throughout its run. This simply consisted of arranging a 
thick plank in the form of a brake upon the flywheel in order to 
take up about 8 H.P., and, needless to say, the arrangement was quite 
effective in keeping the speed of the engine within reasonable limits. 
The idea is-recommended to those engineers in our midst who are 
wrestling with governing problems upon fluctuating loads, as being 
one which might with very great advantage be—avoided. 


EXPIRING PATENTS. 


(Concluded from page 700.) 


21,550. October 18th, 1898. (Date claimed under Sec. 108 of Patents Act o 
1883, March 17th). ‘‘ Controlling electrically-propelled trains.’’ W. B. Porrer. 
Relates to master-controller arrangements for the motor and brake controllers 
on electrically-propelled trains, whereby the latter are synchronously actuated. 
For this purpose the subsidiary controllers are driven by electromotors, and 
their motion is limited by stops which are successively withdrawn as the 
master-controller is turned. 


21,759. October 15th, 1898. (Date claimed under Sec. 18 of Act of 1883, 
March 8ist). ‘Controlling electrically-propelled trains.” W. B. Porrer, 
Relates to means for instantaneously interrupting the circuit on all the motor 
vehicles from a single point on the train, especially in those arrangements 
where the motor controllers are worked from a master controller. All the 
collectors are connected by a common wire to obviate temporary loss of 
current in any one of them, and provision on each car of a switch of the auto- 
matic type operated by an overload or by an underload, 


22,545. October 26th, 1898. ‘* Automatic telephone exchanges.” W. P. 
THompson. (Strowger Automatic Telephone Exchange, U.S.A.). Relates to 
an automatic exchange for telephonic working in which each subscriber is 
provided with a selecting apparatus consisting of grouped contacts divided 
into groups of 10 bars, each bar being curved and having 10 contacts. The 
contacts are acted upon by radial wipers rigidly mounted but insulated on a 
shaft which is operated by a circular feed-rack for longitudinal movement, and 
by an elongated pinion for rotary selection. The pinion carries an arm which 
engages with one of the pegs of the subsidiary switch of which the pegs agree 
in number with, and are connected by, wires to the wiper arms. 


22,700. October 26th, 1898. ‘‘ Tubes or conduits.” H.Epmunps. Conduits 
fe —— conductors are formed of Portland, &c., cement lined with 
umen, &c, 


22,768. October 29th, 1898. ‘‘Sound magnifying apparatus.” H. L. SHort. 
Relates to methods of increasing the volume of sounds produced by electric or 
other instruments. The principle involved consists in operating some form 
of valve so as to vary the passage of compressed air, steam, etc., in accordance 
with the vibratory motion of a diaphragm, &c., acted upon by the voice or by 
a phonograph cylinder or disk, &c. 

28,265. November 5th, 1898. “Electric lamps.” E. J. Preston and 
J. Stone & Co. Relates to i d t electric lamps. Parts of caps are 
pressed in to afford additiona! hold for the plaster filling. The depressions 
- — may have the form of bayonet slots to engage parts pressed in on the 

olders. 


23,750. November llth, 1898. ‘Electrodynamic relays.” 8. G. Brown. 
Relays for telegraph and telephone working are constructed as generators in 
which the inductive effect is neutralised by dividing the magnet poles into 
pairs, and so crossing these that pairs of reversed poles are obtained and no 
current generated in the armature. 


24,277. November 17th, 1898. ‘*Looms.”. W. P. THompson. (F. FE. Kip, 
U.8.A.). Relates to warp stop motions controlled by electricity in which an 
electric circuitis closed by the falling of a drop normally supported by the 
warp thread, the object here being to free the shipper lever without distu: bing 
the knock-off lever. 


24,404. November 18th, 1898, ‘“Electri¢ conductors.” L. HAacKETHAL. 
Conductors are insulated with a woven fibrous coating impregnated with a 
mixture of red lead or litharge and linseed oil. The two wires of an overhead 
metallic circuit are attached to one insulator, and are arranged to cross. 


26,420. December 14th, 1898, “Cut-outs.” C. M. Dorman and R. A. Sure. 
Relates to the arrangement of the fusible wire in the support of removable 
fuses to prevent arcing, &c. The insulating support has an obstruction in the 
centre. The fuse wire is led past the obstruction through small holes which 
open externally, and is connected at its extremities to the terminals. 


27,890. December 28th, 1898. ‘Coin-freed apparatus.” C.D. ABEL. (Soc. 
Anon. Continentale pour la Fabrication des Compteurs a Gaz et Autrea 
Appareils, Paris.) Relates to coin-freed electric meters. A horizontal fork 
jointed to a crank on the rock shaft of a switch and resting upon a fixed pin is 
drawn so as to close the circuit when a disk having a recess to engage a pin 
on the lower arm of the fork is turned after prepayment. The disk is 
reversed at a rate depending on the operation of an escapement anchor by the 
electric meter. The disk is turned proportionately to the payment. 


The Present Position of the Copper Market.—The 
writer of an article in the 7imes of April 22nd expresses the opinion 
that the general position of the copper market is at present 
stronger than it has been for the past four years. In 1907, he 
points out, the unusually high price of copper (£113) was due to 
the supply being unequal to the demand, resulting in customers 
outbidding one another, thus forcing up the prices and creating a 
generally unhealthy state of affairs, which disturbed conditions for 
four years, the price falling off badly till it reached £50-55, at 
which figure it remained for some time. Following on this, the 
consumption of copper increased steadily, even making inroads upon 
the stocks which had accumulated during the slack period. 

The writer proceeds to note the state of stocks in June, 1910, 
when they were 75,172 tons in the United States and 103,957 tons 
in England or France (and afloat), while by March 31st of this year 
they were only 27,843 tons in America, and 50,175 tons in Europe. 
The production is at present increasing, and everything, in his 
opinion, points to a period of healthy copper industry. 

The quotations for copper shares, especially Americans, have 
been rising, though somewhat unevenly. ‘This, however, is not 


surprising, seeing that four out of the five leading copper producers ~ 


are American, only the Rio Tinto being under European control. 
Owing, he observes, to the fact that information as to progress and 
profitableness of the European-controlled companies is more easily 
obtainable than is the case with those under American control, the 
home investor prefers to deal with the former. The Rio Tinto 
holds the fourth position for production among the large copper 
mines of the world. 

The article goes on to mention Mount Elliot, Great Cobar, 
Spassky, and Abbasir (Siberia), as promising concerns under 
British control, and especially speaks favourably of the Whim Well 


_ Mines in Western Australia, and the properties of the Messina 


Transvaal Development in the Northern Transvaal. 
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NEW PATENTS APPLIED FOR, 1912. 
(NOT YET PUBLISHED.) 
ly for this journal by Messrs. W. P. Tompson & Co., 


e 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed, 


10,070. ‘*Homopolar dynamo.’ P. Hynes. April 29th. 

10,092. ‘* Apparatus for winding incandescent electric Jamp filaments on 
their supports.” foc. FRancaisE D'INcAMDFSCENCE Par Lx Gaz. (Systeme 
Auer.) (Convention date, May Ist, 1911, France.) April 29th. (Complete.) 

- _ 10.098. ‘* Device for securing and locking together incandescent electric 
lamps and holders.” G,. bREKETON and P. BREWER. Apri] 29th. 

10,118. ‘*Phase compensation of dynamo-electric induction machinery.” 
Axt.-Ges. Brown, Boverr ET (Convention date, April £9th, 1911, 
Germany.) April 29th. (Complete.) 

10,116. ‘Cylindrical electric accumulator.” P. Kiiver. April 29th, 
(Complete.) 

10,120.  ‘*Electrical-impulse transmitters.” Automatic TELEPHONE 
Manvracturine Co., Lip. (Automatic Electric Co., United States.) April 
29th. (Complete.) 
‘Flame arc lamps.” G. E. Tate and F, O. MonxHousr. April 


10,167. “* Trolley head.”” F.C. Lenton. April 30th. 

10,182, ‘Electriclamps.” April 30th. 

10,183. “* Electric photographic printing or copyi JF. B; 
Doth. p graphic p. g or copying frames,’’ J. B. HALDEN 

10,208. “ Automatic block-signalling systems for railways.’’ A. E. WHITE. 
(H. Carson, United States.) April 80th. (Complete.) 

‘* Magneto current generators.’’, E. PopLesak. April 80th. (Com- 

10,248, Electric arc lights.” J. and GENERAL Composinc Co., 
G.m.B.H. (Addition to 15,474, 1911.) April 30th. (Compiete.) 

10,294, ‘* Electric signalling systems.” R. Hackine. May Ist. 

Electrical heating and cooking apparatus.” G. W. L. Patterson. 
ay Ist. 

10,338, ‘* Electrical tacts and thods of making the rame.’’ Britis 
Co., (General Electric Co., United States.) 

10,346. ‘‘Buibs for electric glow-lamps.” HH. GeTHE and G. “ Hansa,” 
G.m.b.H. May Ist. (Complete.) 

10,360. ‘‘ Construction of electric bell push.” A. BonELia, May Ist. 

10,361. ‘‘ Operation of flash lamps for photography.” H. E. May Ist. 

10,364. ‘*Combined intercommunication and exchange telephone systems.” 
TELEPHONFABRIK. AKT GES. vonM J. (Convention date, May llth, 1911, Ger- 
many.) May Ist. (Complete.) 

10,366. ‘* Clutches and driving mechanisms particularly adapted as slow 
motion gears for the operation of starting devices for electric motors.” J. H. 
Wootuiscrort and H. T. Boornroyp, Ltp. May Ist. (Complete.) 

10.372. ‘* Electric signalling in mines."”’ W.8. Torts, W. J. H. Porter and 
W. Luoyp. “May Ist. 

10,376. ‘*Telephone systems.’’ T.G. Martin. (Convention date, May Ist 
1911, United States.) May Ist. (Complete.) , 7 

10 383. ‘* Adaptable transport trolley for electric light and 
and the like.”’ A. RIDER. May 2nd. — 

**Fusible cut-outs.””’ C,M. Dorman, R, A. Smita and H. G. Baaes. 

ay 

10,417. Alternating -current generators.” J. G. SHaw and C. R. SHaw 
(trading as Crypto Electrical Co. and H.G. Sharp). May 2nd, 

10,434. “Automatic signalling arrangement for tramway lines or electric 
railways.” D.Samaia. May 2nd. (Complete.) 

10,444. “*Impulse transmitter for semi-automatic telephone systems.” 
SieMENS & Haske Akt.-Ges. (Convention date, May 2nd, 1911, Germany.) 
May 2nd. (Complete.) 

10,490. ‘*Radio-action and arrangements therefor.” G. J. EPsTEin. 
May 3rd. 

10,496. Electric flame arc Jamps.”’ F. W.E.Scuver. May 3rd. 

10,501. ‘* Wireless telegraphy apparatus.’”” W.8. Peake. May 8rd. 

10,597, ** High speed rotors for electrical machinery.” R. GoLpscuMipT. 
(Convention date, May 4th,1911,Germany.) May 31rd. (Complete.) 

10 528. break electric switches.” R. H. Barsour andT, G. Tavis. 
May 3rd. (Complete.) 

10,539. ‘‘ Automatic telephone systems.’’ Bros. & Co., 
(Siemens & Halske Akt.-Ges., Germany.) May 3rd. (Complete.) ‘ 

10,541. ‘Electrodes for primary or secondary batteries.” A. HEIL. 
(Convention date, May 9th, 1911, Germany.) May 3ra. (Complete.) 

10,545. ‘Protective devices for electric distribution systems.’’ BririsH 
Tuomson-Hovston Co., Ltp., and E. B. WEpMorE. May 3rd. 

10,555. _‘* Electric ignition devices for internal combustion engines.” M. A. 
Copp May 38rd. 

10,558. ‘* Controlling or actuation of clocks, or other indicating or recording 
mechanism by electric, wireless, or other waves.” E. V. GratTzkE. 
May 3rd. 

10,559. ** Compound electric switch.’’ C. 8. Syger. May 3rd. 

10.599. ‘Gear for automatically reversing electric-motors employed for 
driving machines and the like.” J.P. Haun. May 4th. 

10,616. ‘* Telephone receivers.” J. Parr, May 4th. (Complete.) 

10,619. ‘*Electro-magnetic separator for the wet separation of ores.” 
ELEKTROMAGNETISCHE GES.M.B.H, (Convention date, May 4th, 1911, Germany.) 
May 4th. (Complete.) 

10,651. ‘* Electric water heater.” G.F.F. Davis. May 4th. 

“Electric motors.”’ 8, & J. L.Morors, Lrp., and T. L. R. Cooper. 
ay 4th. 


10,655. ‘* Dynamo-electric machines.” 8, & J. L. Motors, Ltp,, and H. B. 
PoynpEeR. May 4th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the cations in the following list may be obtained 
of Messrs. W. P. ompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1910. 
REGISTERING oR ToTaLurnc MEcuHantsM oF INTEGRATING METERS 
AND OTHER INstaumENTs. W. H. Johnson and A. M. Billington. 10,075. 
August lath. (March 11th, 19)1.) 


1911. 


TELEPHONE Excmance System. P. Jensen. (Clement International Engineering 
Corporation.) 9,142. April 12th, 


_ Devices For STARTING AND PrRoTEcTING ExEcTRic Motors. Wolseley Sheep 


Shearing Machine Co, and H. E. Brewerton. 9,176. April 13th. (Cognate 
application, No. 15,607 of 1911.) 

Execrio-Capmtary Contrivances. Orling & Orlings Telegraph Instruments 
Syndicate. 9,725. April 2Ist. 

ELECTRICAL MEASURING INSTRUMENTS OF THE INDUCTION TYPE. G. North, 
9,819. April 22nd. 

Extension SHADE FoR UsE witH ELEcTRIC oR Gas SuHapeEs. P, D, 
Collins. 12,017. May 18th. 

OpeRATING LEVERS APPLICABLE TO GEAR-CHANGING DEvICcES, ELECTRICAL Con- 
TACTS AND THE L)KE. R. Accles. 12,]27. May 19th. 

EtgectricaL REVERSING APPARATUS FOR REMOTE ConTROL. Smith, Major and 
Stevens, Ltd., C. G. Major and G. Kennard. 12,828, May 29th. 


Wireless Telegraphy in Spain.—The following notes 
describe briefly the equipment of the large Spanish stations at 
Cadiz, Teneriffe, Las Palmas and Barcelona, the inauguration of 
which was reported.in the ELECTRICAL REVIEW of December Ist, 
1911. These stations are equipped with the latest Marconi 
apparatus, and were only taken over after an exhaustive ceries of 
trials carried out between July and November last year; the 
Testing Commission is now engaged (according to L’Jndustrie 
Electrique) in tests on the smaller stations at Vigo, Aranjuez, 
Soller and Alicante. The station at Cadiz is situated 24 miles 
from the town, on the seacoast. A large stone building (erected 


-by a company which, some time ago. attempted but abandoned a 


wireless scheme), has now been equipped and round it have been 
built four lattice towers carrying the antenn. Fifteen wires are 
used in the antennz, and the towers, which are 70 m. high, are 
placed 90 m. apart. A petrol motor drives a dynamo and alternator 
through belting. The D.c. machine maintains a secondary battery 
at full charge and can, in case of need, be run as a motor from the 
latter, then driving the alternator, which, when running at 1,000 
R.P.M., 150 cycles, delivers 25 Kw. at 350-400 v. The Marconi 
type of rotary disk sparker is employed, the disk beirg motor-driven 
at 800 RPp.M. (then providing a note of 320 cycles per sec. and 
working with a 2,540 m. wave). A 3-KW. auxiliary equiy ment works 
with 300 and 600-m. waves, and is used for communication with 
ships. Vacuum valve detectors are used for the recepticn of long- 
distance messages, and the ordinary magnetic detector is used for 
reception from ships near by. The station contains living accommo- 
dation for the operating staff. 

The station at Las Palmas is situated about 16 miles from the 
town of thesame name, and comprises a very handsome stone and 
ferro-concrete building, erected on rocks. Of the two stories, the 
upper is reserved for the accommodation of the staff and the lower 
for the superintendent. Technically, the station is identical with 
that at Cadiz. 

The Teneriffe station is at Santa Cruz, and when erecting it 
great difficulty was experienced in securing an adequate earth con- 
nection. The ground is practically volcanic lava and the climate 
is very dry, so that it was found necessary to dig a trench 150 m. 
long and 2 m. deep in which were buried sheets of galvanized iron. 
Electrical energy is drawn from the Santa Cruz supply station, a 
D.C. motor being connected to the public mains and direct coupled 
to an alternator. A petrol motor is installed as a stand-by in case 
of failure of the central station supply. : 

Under the terms of the original contract the Barcelona station 
was to have been erected in the town, but in default of a suitable 
city site at a reasonable price, the station had to be built 74 miles 
away, on a triangular site enclosed by the village of Prat de 
Llobregat, the mountains and the sea. The climate is very humid and 
the locality agricultural and practically cut off from communica- 
tion with the outside world (except, of course, by way of the new 
wireless station), Apart from the great Joss which Barcelona has 
incurred by allowing the station to be built outside her boundaries, 
it does not appear that the actual site is very suitable, particularly 
as regards the neighbouring mountains, which must screen the 
station in certain directions. The station building is of stone and 
iron erected on arches; it is of one story only, and contains 
good living accommodation .for the operators. Three distinct 
antenne are provided; the main aerial is of the Tee form 
with six wires in each branch, and there are also 
separate aerials for the despatch and reception of messages to and 
from ships. The masts are of steel tubing, and rest on cement 
foundations carritd by piles; the central mast is 84 m. high, and 
the four secondary structures are 40 m. in height. The generating 
equipment comprises a large petrol motor, direct coupled to a 
dynamo; a storage battery ; and a motor-generator coupled to a 
disk sparker of the latest type. The-alternator provides current 
at 150 cycles per second, and eight large condensers in gaivanized 
iron tanks provide long wave lengths for long-distance work, while 
four other condensers yield the shorter wave lengths. Two types 
of detector are used, as before. 

These four stations place Spain high in the scale of nations 
arranged according to wireless development. The guaranteed 
range ‘of the four large stations is 1,800 km., and of the four 
smaller stations 800 km. ; their geographical position is such that 
the stations must play an important part in the wireless traffic of 
the Mediterranean. The station in the Canaries will have much 
traffic with vessels bound for South Africa, Australia and Central 
America. The Barcelona station will regularly interchange 
messages with Marreilles, the Balearic Isles, Aranjuez and the new 
Coltano station (Gulf of Genca). Witbin the range of the Cadiz 
station will be the stations at Las Palmas, Aranjuez (near Madrid) 
and Vigo, while the Teneriffe and Las Palmas stations will, for the 
present, be mainly engaged in forwarding messages between chips 
at sea and the other stations of the’group. 
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